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A WHOPPER OF A BUY! 


Whether You Are a Beginner or “Old-Timer” 
Just One of the “Gang” on a Week-End Boat . 
Catch More 


Ways to Improve Your Skill 


| LJERE’S a Fisherman’s Dream come 
UA true—the most complete information 

on the Sport of Fishing ever placed at 
your fingertips! Whether you enjoy the 
quiet relaxation of fly-casting in a wood- 
land stream, or thrill to the challenge of 
deep-sea fishing; whether your quarry i 
the brilliant golden trout . . . the cocky 
bass . . . or anything up to the giant tuna 
or swordfish .. . this is YOUR BOOK! 


) JN its 1,376 fact-jammed pages you'll 
revel in all the fishing fun and excite- 
ment the world has to offer. Its thousands 
of informative articles are the finest, most 
authoritative ever published . . . with 
scores of special features never before 
seen in print! 

No less than 36 famous specialists, 
headed by A. J. McClane, Fishing Editor 
of Field & Streas over EVERY phase 
of fishing. They bring you the best of all 
Mankind’s accumulated fishing lore in one 
giant volume loaded to the gun’les! Con- 
tributors include international casting 

» expert rod builders and fly 


entire edition is sold out! 
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world famous sports editors. They give 
you their vast knowledge and most closely 
Ruarded secrets in this most comprehen- 
sive Encyclopedia on fishing and fish ever 
created! And at a price that saves you 
75%! 
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and described, with specific 
information on How. Where 
and When to cateh them. 


Wise & Co., Inc., 50 W. 47th St., New York 19, N.Y. 
Please send me, for Week's FREE Trial, the WISE FISHER- 
MAN'S ENCYCLOPEDIA. After full week, I may return book. 
and owe nothing. If I keep it, I will remit ONLY $1 MONTHLY 
until the low price of—not $20.00—but only $4.95, plus post 
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Zirconium Goes to Work.. 156 
Metal that cost $500 a pound five years ago now 
produced by ton for atomic piles and other usex. 
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Hayen M. Harcerr took his first I. C. S. 
course while he was still a student in high 
school, 

He is now County Engineer of Franklin 
County, Alabama, Last year Mr. Hargett 
designed 27 homes, two theaters, a bus station 
and three bridges. He supervised fifty miles 
of highway construction and the paving 
of one hundred thousand square yards of 
city streets. 


1.C.S. traini be you 


SUCCESS” 


“bridge to success." Mail the 


Mr. Hargett recently enrolled for another 
LCS. course 

Listen to what he has to say about I. C. S, 
training: “It’s more practical—more flexible 
than any training I've had. I can’t speak 
highly enough of my I. C. S. training.” 

Mr. Hargett says his first I. C. 8, course 
was his “bridge to success.” “There might 
not have been much of a career,” he said, 
hadn’t been for that first I. C. S. course.” 
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NOW! 


BRIGGS SMOKES 


3WAYS BETTER 


1. Stays lighted longer... by 19% 


’ 


2. Cleaner burning... by 16.4% 


*Yes, our new process makes Briggs better 
by actual test! Better even than the swell- 
smoking Briggs that proved so fine and 
friendly in your pipe before. And remember 
his: when tobacco burns steady, free and 
clean, that’s when you enjoy all the good- 
ness of Briggs’ fine tobacco, aged and mel- 
lowed in oaken casks. Today—try 3-ways- 
better Briggs! 


Also available in Canada 
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Your radiator needs 
@ spring cleaning, too! 


DU PONT See CLEANSER | 


qs sysTeN 


CLEANSER 


A rust-clogged radiator can canof DU PONT CLEANSER 
cause you trouble and expense. into your radiator, run the en- 
Don’t take chances. You can gine for 30 minutes or more, 
clean out rust, scale and scum _thén drain. No reverse flushing 
easily and safely. Just pour a is required. 


DU PONT 
Cooling 


‘ond help prevent 
sowing’ DU PONT COOLNG SYSTEN 
SEALER. It won't clog the radiator. 
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“dr, Bel 


I heard every word you said—distinctly!” Thus, on March 10, 1876, Alexander 
Graham Bell (left) learned that his invention had transmitted the first 


gible speech. 


75 Years of Tomorrows 


Like today’s telephone, Alexander Graham 
Bell’s invention was a product of research. For 
several years Bell had been investigating speech 
and hearing, and devising methods and appara- 
tus for the electrical communication of intelli- 
gence. No one had transmitted speech sounds 
electrically but Bell saw that it must be possible 
—tiven the proper instruments. 


One day, while experimenting with his har- 
monic telegraph, Bell’s alert ear caught an un- 
expected sound in the receiver. His trained mind 
told him that here at last was the proof that 
sound waves could travel as their facsimile in 
electric waves. Then followed a year of develop- 
ment, and in 1876, as shown above, he trans- 
mitted the first intelligible speech by telephone. 


During the next three-quarters of a century, 
the telephone research which Bell started has 
grown and expanded to serve your telephone 
system . . . often fruitfully overflowing into other 
fields of electrical communication. 


In today’s Bell Telephone Laboratories, prom- 
ising ideas find the right skills to bring them to 
life. Through skilled manufacturing by Western 
Electric Company and skilled operation by the 
telephone company they are brought to the 
service of the telephone user. 

The high quality of your telephone today, its 
fine, swift service at reasonable cost, are the 
products of work in the telephone laboratories 
in the past. The greater value you may expect in 
the future is taking form there already. 


BELL TELEPHONE LABORATORIES 


Exploring and Inventing, Devising and Perfecting, for Continued Improvements and Economies in Telephone Service 


Choose your 


WHIZZER NOW! 


Newest, finest motorbike on the road! The 
rangy, and rugged Whizzer Ambas: 
great ‘motorbike for comfort, b 

tor power and dependabi 


sadlight, 


:opic Spring Fork 


$249 


You'll like it 


size and its flashing performance. Be first in... Poniioe 
your crowd to owa a Whizzer Ambassador! 
ios Star of the 
Lightweights 


a Complete, low priced 
1 motorbike 


You'll get mile after mile after mile of riding 
pleasure out of Whizzer Pacemaker! Heavy- 
Gury frame, dual coil telescopic front fork, 
big 5! Whizzer expander-type rear brake, 
special 3-point mounted saddle. 
Complere for onlyssssses----- 5199°° 
plus tax, F.0.8. Pontiog 


‘makes your bike a motorbike 


Fits any_standard_heavy- 
duy man’s bike 138 cc, 
Ship. decycie motor 
sets the pace for de 
Dendabilicy and economy. 
America's fine 

st Bike motor. 5109%7 
FA, Pent, tachment ced 


It’s long, low, and lively! All the features of 
the Ambassador on a heavy-duty frame with 
20° wheels and motorcycle-type tires. 
Whizzer Sportsman has a distinctive style 
and appeal that will make you $94gso 


proud to own it. Only.. 


358 S. Sanford St., Pontiac, Michigan 
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RRA keeps 14,000,000 engines Shas 


Only Fram Ofter 


Over fourteen million Motorists, Farmers 
and Fleet Owners use Fram Filters 
to Protect their Engines! 


JLRAN engines last longer! Dirty engines die young! And, Fram 
‘cleans the oil that cleans the motor.” Takes out the harmful dirt, 
dust, grit, sludge and abrasives that contaminate the oil and cause 
excessive friction, wear, breakdowns and repairs. 

THE DIPSTICK TELLS THE STORY 

When the oil shows dirty on the dipstick, it means one of two things: 
If you don’t have an oil filter, you need a famous Fram Oil and Motor 
Cleaner. If your car has an oil filter, you need a new Fram Replacement 
Cartridge—there’s one to fit most every make oil filter. 

Insist on genuine Fram Replacement Cartridges for top performance. 
‘You can always depend on Fram . . . world’s largest manufacturer of 
Oil, Air, Fuel and Water Filters. Because when you install Fram . . 
you don’t risk a red cent. All Fram 4 
Filters are unconditionally guaran- to get the some of yor (y — 
teed! FRAM CORPORATION, Provi- stored From Dealer, coll 
dence 16, R. I. In Canada: J. C. 
Adams Co., Ltd., Toronto, Ont. 
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REASON #1. If you were an expert accountant 
right now, chances are you would find yourself 
among the highest-paid of all professional men 
and women, Even back in “depression years,” 
surveys showed that accountants earned more on 
the average than men in other major professions. 


REASON #2. The demand for accountants is 
great—everywhere. All businesses must have 
trained accountants to cope with ever-growing 
requirements. It’s a profession offering wide op- 
portunity—always—to the man who know: 


REASON #3. You can fit into any business, 
anywhere in the country—because accounting 
principles are universal. Think what this means 
in terms of security and independence! 


REASON #4, Accountancy is open to all. Any 
man or woman of good intelligence, who enjoys 
figure work and 
willing to follo 
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reasons why 


ACCOUNTANCY 


offers you MORE MONEY. 


~ and SUCCESS! 


lifetime career . . . and he doesn’t have to finish 
training before beginning to “cash in.” 
REASON #5. Without losing a day from your 
resent work, you can prepare in spare hours at 
fome, at low cost, under LaSalle’ step-by-step 
"Problem Method” of “learning by doing.” This 
mous plan accounts for LaSalle's remarkable 
do 


n having trained near! cent of all 
Certified Public Accountants in 1 . Boe 
and of having put many thousands of others into 


high-paying careers. 
Send today for La’ 


e's interesting booklets, 
‘ceountaney, the Profession That Pays,” and 
success Reports.” Learn about the five great 
fields of opportunity . .. and LaSalle’s time-tested 
plan for helping men and women to rapid advance- 
ment, higher income, greater prestige and pro- 
fessional standing. The coupon below will bring 
these fact-filled booklets to you—without cost 
or obligation. Mail the coupon NOW. 


LaSalle Extension University 
AG ce Institutic 

Dept. 483HR 417 S. Dearborn St., Chicago 5, Ill. 

Please sead me, free of all cost or obligation. your 48-pagy 

erates ha Payers 


Name. 
Address 
City, Zone, Stale. 
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MEN WITH SKILLS 


GET AIR FORCE RATINGS 


Radio repairmen are among hundreds of 
kinds of skilled specialists ... men who 
keep your U. S. Air Force on top ... 
needed now by your Air Force. 


Men with training as former specialists in 
any service... or non-veterans with 
special skills ... are needed to support 
America’s growing air power. Radio, 
radar, maintenance, weather, armament, 
camera repair, and many other technical 
skills are wanted. 


For your skill, your Air Force offers better 
pay and opportunities than ever before 
+. ina great Air Force you'll be proud to 
serve, with a rewarding sense of a job 
well done in your nation’s defense. 

Find out where you fit. Visit your nearest 
U.S. Army and U. S. Air Force Recruiting 


Station now ... and get details of these 
new Air Force offers: 


Get on Top. 
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VETERANS: You can now enlist, if mutatis, 
in your old grade or better .... skip basic 
training... and be assigned initia ly toa 
nearby Air Force Base. 

NON-VETERANS: You can enlist for basic 
training ... and get a rating to match 
any critically needed technical skill or 
training you have. 


Scnurine 
| 


U.S. ag 
AIR FORCE 


» Stay on Top...with the U. S. Air Force! 


You Practice COMMUNICATIONS | | You Practice Radio SERVICING 
Isend you parts to on this modern radio you 
this transmitter 


10- TELEVISION 
RAD . TECHNICIAN 


Learn Servicing or Communications 
Practice = agen 


1 TRAINED 
THESE MEN 


Get this training 
under G.I. Bill. 


THAT HAS 
ENDURED WITH THE 
PYRAMIDS 


A SECRET METHOD FOR 
THE MASTERY OF LIFE 


mids and the mighty Temples of the Pharaohs? Civi- 
ation began in the Nile Valley centuries ago. 
Where did its first builders acquire their astounding wisdom 
that started man on his upward climb? Beginning with 
naught they overcame nature's forces and gave the world its 
first sciences and arts. Did their knowledge come from a race 
now submerged beneath the sea, or were they touched with 
Infinite inspiration? From what concealed source came the 


W sss came the knowledge that built the Pyra- 


wisdom that produced such characters as Amenhotep IV, 
Leonardo da Vinci, Isaac Newton, and a host of others? 
Today it is known that they discovered and learned to inter- 
pret certain Secret Methods for the development of their 
inner power of mind. They learned to command the inner 
forces within their own beings, and to master life. This secret 
art of living has been preserved and handed down throughout 
the ages. Today it is extended to those who dare to use its 
profound principles to meet and solve the problems of life in 
these complex times. 


This Sealed Book—FREE 


Has life brought you that personal satisfaction, the sense of achieve- 
ment and happiness that you desire? If not, it is your duty to youre 
telf to learn about this rational method of applying natural laws for 
the mastery of life, To the thoughtful person it is obvious that every’ 
fone cannot be entrusted with an intimate knowledge of the mysteries 
of life, for everyone is not capable of properly using it. But if you 
are one of those possessed of a true desire to forge ahead and wish 
to make use of the subtle influences of life, the Rosicrucians (not a 
religious organization) will send you A Sealed Book of explanation 
without obligation. This Sealed Book tells how you, in the privacy of 
your own home, without interference with your personal affairs or 
manner of living, may receive these secret teachings. Not weird or 
strange practices, but a rational application of the basic laws of life. 
Use the coupon, and obtain your complimentary copy. 


The ROSICRUCIANS 


SAN JOSE (aMoRC) CALIFORNIA 


AMENHOTEP IV 
Founder of Egypt's 
‘Mystery Schools 


Use this 
coupon for 
FREE 
copy of book 
SCRIBE Y. H. T, 
The Roricrucians (AMORC) 


San Jose, California 


Please send free copy of Sealed Book 
which I shall read av directed, 


NAME. 
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You bet it pays to switch 
to Kentucky Club. It’s the thoroughbred 
of pipe tobaccos—choice white Burley spe- 
cially blended to give you a mild, smooth 


fine pipes at big savings. Beautiful pipes 
of imported briar made by expert crafts- 
men, 14 shapes. Do these two things to- 
day. etortrplertet Stier Are 
‘Mail coupon for free catalog. 


Tlustrated catalog 
showing Kentucky 
Club Dividend pipes 
sand other premiums. 


Mail Pouch Tobacco Co., Dept. 38 
is SS) Witching: Were Viren 

15 Please send—free—Kentucky Club 
ee Catalogs 

Name. 
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Letters 


‘Still a Good Idea 
Sir: 

Wilbur Shaw’s report on the ’51 Pontiac 
in your January issue [p. 109] contains this 
paragraph: 

“Firing up still seems to be a two-handed 
job turn the switch with your right 
hand and press the starter button with your 
left. Why don’t more manufacturers follow 
Ford and put the two together on the left?” 

What I want to point out is that Chrysler 
Corporation has had this kind of starting 
bard since 1949 on all models, even Plym- 
outh. 


Par Bartow 
Austin, Texas 


Sir: 
. . . Plymouth and the other Chrysler 
cars had key-turn starters in 1949. 
Kennetu Yoper 
Akron, N. Y. 


Sir: 
. Studebaker had it in the early ’20s. 
Evenerr SEEDS 
Hutchinson, Kan. 


You're quite right. As a matter of fact, 
Studebaker went Chrysler one better in 
1936 when they introduced their “Startix” 
starter—an ignition-key starter that restarted 
the engine automatically if it stalled. But 
Mr. Shaw's suggestion that more auto mak- 
ers adopt the idea still stands. 


Essex Owner Seeks Companionship 
Sir: 

I was particularly interested in the article 
on the F-head engine in your November 
issue [p. 152], especially the picture of the 
1919 Essex. For I've just become the proud 
possessor of a beautiful 1920 Essex touring 
car—top in perfect condition, tires good, 
paint good, leather seats very little worn. 

I picked the car up from the original 
owner, who'd had her up on blocks since 
she was last driven in 1939. I put in a new 
battery and cable, cleaned the spark plugs, 
changed the oil and greased her—and she 
started right up and purrs like a kitten. 

Now I like to get in touch with others 
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INVENTORS 


| ee protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable, These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


Registered Patent Attorneys 
12-D DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D. C. 


CLARENCE A. O'BRIEN & HARVEY JACOBSON 
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YOUR 1951 
PHOTOGRAPHIC CATALOG 


MORE THAN 1600 ITEMS to help you make 
better pictures! New cameras, enlargers, 
Projectors, darkroom equipment, and 
camera accessories. New ‘How-to-do-it” 
articles, too. More than 100 pages! Over 
1000 illustrations! 
EXCITING NEW EQUIPMENT. New stereoscopic 
cameras and accessories for 3-dimension 
pictures —a whole new line of impor 
man cameras at amazingly low prices! 
ENLARGE FROM MOVIE FILM. Now you can 
make good black and white enlargements 
from any movie film or positive transparency. 
The method is so simple anyone can do it! 
IMPROVE YOUR PICTURES. New lighting 
charts show how to make better indoor por- 
traits. And you'll find Bob Adams, Wards 
photo expert, ready to arrange trade-ins 
and answer your photo questions. 
Convenient monthly payments if you wish! 


Wad 


Chicago + Albany * Baltimore * Denver 
Ft. Worth © Kansas City * Oakland 
Portland, Ore. * St. Paul 


‘Mail coupon to nearest Ward city—NOW! 


Please send me the new 1951 Photographic Catalog 
‘a2 s00n as printed (about May 1). 


Name, 


or Box. 
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around Ohio who share my enthusiasm for 
old cars. Members of any old-car clubs who 
want to write to me may reach me in care 
of Uhlman’s department store here. 

Truman J. FisHen 
Urbana, Ohio 


Paying Attention to Business 


Sir: 
In your January, 1951 issue John F. Loos- 
brock claims that when you pull the lanyard 
you “cock and fire the piece.” 

While I spent most of my two months of 
service with Battery K, 18th Field Artil- 
lery, in applying coats of whitewash to the 
battery latrine at Fort Bragg, I saw enough 
of the 105-mm. howitzer to realize that the 


piece was cocked automatically when you 
opened the breech. As a safety feature, you 
cannot fire the piece—release the firing pin 
—unless the breech is closed. 

Jou L. Suuuivan 
The Bronx, New York 


Reader Sullivan must have been paying 
closer attention to his whitewash than the 
guns, because the Army has never issued a 
105-mm. howitzer with an automatic self- 
cocking arrangement. Possibly Mr. Sullivan 
saw an experimental model, but no such 
gun is, or ever has been, in general use. 


19th Century Electric Trains 


Sir: 

“The first model electric train-was made 
in 1835 by the inventor of the electric mo- 
tor, Thomas Davenport . . . In the 1890's, 
Ives & Williams sold electric trains . . . 
Carlisle and Finch had been manufacturing 
electric trains since the fall of 1896 . . ."— 
Hertz, Louis H., in the books, “Riding the 
Tinplate Rails,” and “Messrs. Ives of Bridge- 
port.” 


Relay, Md. 


Jouw C. Kier 


Thanks to Mr. Klier for these historical 
notes, which are at variance with informa- 


INV EN TPORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C.., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“How To Protect Your Invention,” containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record’ form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
gation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
PATENTS © COPYRIGHTS + PATENTS 
142-R VICTOR BUILDING, WASHINGTON 1, D.C, 
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PLOMB TOOL COMPANY 
2257H Santa Fe Ave., Los Angeles 54, Calif. 
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tion provided PS by Lionel stating that a 
1900 Lionel toy electric train was the first 
(PS, Dec. ’50, p. 83). * 


0000000007777? 
Sir: 

In your November 1950 issue, page 18 
under the heading “MOUTHFUL” you give 
two ways of reading 500,000,000,000,000, 
000,000,000,000,000,000,000,000,000. The 
first expression while being accurate is un: 
duly cumbersome. Why say “five hundred 
thousand trillion trillion trillion” when it is 
so much simpler to say five hundred duode- 
cillion? Usually 500,000,000,000 is read 
five hundred billion, not five hundred thou 
sand thousand thousand. 

Wire E. Wat 


New Orleans, La. 


We'll go along with you, but only if you 
remember that this holds true only in the 
American and French systems. In the Eng- 
lish system, a duodecillion is 10 to the 72nd 
power, rather than 10 to the 89th power— 
@ much bigger figure. How much bigg 
Just 1,000,000 000,000 ,000,000,000,000,- 
000,000,000 times Bigger! 


How to Rock a Mercury 


Sir: 

Wilbur Shaw in writing about the Mer- 
cury automatic transmission in your De. 
cember issue, page 94, states that the car ix 
hard to rock in sand or snow. The car will 
rock very easily if the selector lever is 
moved back and forth between Low and 
Reverse. Mr. Shaw's mistake, apparently, 
was in trying to rock the car by moving the 
selector back and forth between Drive and 
Reverse, which is a very difficult way of 
doing it. 


Gerorce E. Toor 
Stamford, Conn. 


In a Mercury, you go through Drive to 
get from Reverse to Low. Though it takes 
longer to make this shift, you do get more 
torque. 


‘Too Many Starters 
Sir: 

In your December 1950 issue on page 
230 of “Gus Fixes the Local Scrooge,” you 
said Stan took his finger off the starter but- 
ton. On page 232 you said Purcell pressed 


NOW. . . GET EVERYTHING YOU 
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AT HOME! 


Use REAL commercial-type equip- 
ment to get practical experience 


| i Here's the 
|| REAL THING! 


SET UP YOUR OWN 
HOME LABORATORY 
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pore 
act WoW! MAIL couron TODAY! 


DefOREST'S TRAINING, INC., Dept. PS-4-H 
2593 N. Ashlond Ave., Chicago 14, Ill. 


your late News-Bulletin 
levision-Redio-Electronics 
in this thrilling field, 


De FOREST’S TRAINING, INC. 


CHICAGO ‘14, IL 
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NOW! 


a completely 
waterproof 


GLUE 


for home use! 


At last, CASCOPHEN...the completely water 
proof and boilproof glue for hobby and 
home repair use. Complies with rigid 
Army-Navy specification JAN-A-397. 

Ideal for boat-building, outdoor furni- 
ture, sports equipment, toys....all critical 
wood gluing ... makes a joint stronger 
than the wood itself that withstands a 
shear test of over 2800 Ibs. per square 
inch. Bonds oily woods like lemonwood, 
osage orange, yew and hard-to-glue woods 
like oak. 

Cures quickly at 70° F. Stores indefi- 
nitely, Requires only moderate clamping 
pressure. At better hardware, paint and 
marine stores. For free folder, write to 
Borden's Chem. Diy., 350 Madison Ave., 
New York 17, N. ¥. 


nese, 188 
Warcarnont Gut 


Sen me, soa a 


pattera on saw, 
assemble with CASCOPHEN. Mail 
coupon! 


orders CASCOPHEN 


CASCO Pattern Dept. PS-41 
P.O. Box 215, Pleasantville, N.Y. 
Enclosed is $. for: 


1 

! 

O) Handy Workbench, Pattern No. 15-254. H 
1 32-page Pattern Book illustrating 94 pattern 

rojects—20¢. 1 

! 

1 


DD Free descriptive folder on CASCOPHEN. 
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his foot on the starter. Are there two 
starters on the car? 

Dare Rabe 
Michigan City, Ind. 


No, the car hasn't got two starters—Mar- 
tin Bunn’s just got two heads. 


Blame the Russians 
Sir: 

In the January '51 issue of Porutan 
Sctence, you have a cover showing three 
Russian jets. The first of the jets, the 
Mi 1, has the RK-25 markings on it. I am 
not up to date on my Russian, but the let- 
ter “R” seems to be reversed. This may be 
a mistaké, or Russian. 

Paut Moicnan 
Parma, Ohio 


The apparently reversed “R” is the Rus- 
sian vowel sound for “YA.” Combined with 
“K,” pronounced as in English, this produces 
the word “Yak,” which is the plane's name. 


PS Gets “Kohi"’ Shoulder 


to the Editor on page 16, 
ue, concerning the color 
of the President’s new Lincoln convertible 
you are both in error. Your description 
should have been that the car was kohl 
black. A widely available but little used 
volume, the dictionary, will support this 
information. 


Ann Onnimus 
Northridge, Calif. 


Not our dictionary. Webster gives “kohl” 
as a sooty cosmetic mixture used by women 
—in other words, mascara. It is not used as 
an adjective to describe a color. 


Both Right 


Sir: 

In your January issue, pages 90 to 95, 
you stated that the F-80 and the F-86 are 
armed with four 20-mm. cannon. 

I say that they are armed with six 50-cal. 
machine guns. Who's right? 

Ronatp Ossece 
Dayton, Ohio 


We're both right. Some versions of the 
F-80 and F-86 are armed with four 20-mm. 
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GOOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 


‘There is a place for you in the great Radio-Television~ 
Electronics ‘industry when you are trained as National 
‘Schools will train you at home! 

Trained technicians are in growing demand at good 
pay—in manufacturing, broadcasting, television. eommu- 
nications, radar, research laboratories, home Radio-TV 
service, and other branches of the field. National Schools 
Master Shop-Method Home Training. with newly added 
lessons and equipment, trains you in your spare time, 
Hight th your own hore, for these fascinating ppportuni- 
ties, OUR METHOD IS, PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER THE 
WORLD, SINCE 1905. 


EARN WHILE YOU LEARN 
Many National students pay for all or part of thelr train~ 
ing with spare time earnings. We'll show you how you 
an do the same! Early in your training. you receive 
‘Spare-time Work” Lessons which will enable you to 
earn extra money servicing neighbors" and friends’ Radio 
and Television receivers, appliances, ete. 


LEARN BY DOING 
Supeshoterodyne Racelver YoU recelve and Keep all the 
moder, equipment. shown 
fable professfonal qual 
Saluable, ‘profesaton 
Multitestet; No extra charpes. 
You build the fine’ Sperhet 
Audie Oxcilloter erodyne Receiver with parts 


we send. ou. 
Notional Schools Training Is All-Embracing 2 = 


National Schools urepares you for your choice of any 
job opportunities. Thousands of home, portable, and auto 
Fadios are being sold daily—more than ever before. Tele- 
Vision is sweeping the country, too. Cosaxial eabies now 
Under construction. will soon bring Television to every 
elty, town, and farm! National Schools’ complete train 
fra rowraim qualiey you in all felde. Read this partis) [APPROVED FOR 
at of eppartunities for trained technicians: 
lee VETERANS 


of Your Own + Broadcasting bans 


er 
NON-VETERANS 
Check coupon below 


Home Study 
Courses offered 
NATIONAL SCHOOLS 

LOS ANGELES 37, CALIF. + EST. 1905 
FIND OUT NOW...MAIL COUPON TODAY 


i 
Electrolysis, Coll System 


TRAINING . J Notional Schools, Dept. 4-PS Mail in envelope | 
A tess series o! 4000 South Figuerce Street ‘or paste on 1 
bel LS imag 1 Les Angeles 37, Colitornia penny postal. 
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cannon, while others have six 50-cal. ma- 
chine guns. The particular planes PS was 
talking about in that issue were those 
equipped with cannon. 


How to Get TV Dx 
Sir: 

There are quite a few Porutan SCIENCE 
subscribers here who would appreciate more 
dope on the gentleman from Pennsylvania 
who is getting such wonderful reception on 
his television set. (PS, Feb. ’51, p. 210). 
How does he do it? 

Dr. Writs A. Witse 
Jackson Center, Pa. 


He is Burns J. Tobias of Millersburg, Pa. 
He uses a DuMont 30-tube receiver perma- 
nently connected to two two-tube boosters 
in simple tandem, plus an elaborate three- 
section antenna. The uppermost antenna is 
a five-element Yagi cut for Channel 4, the 
middle one a four-element beam cut for 
Channel 10, and the-lowest a five-element 
Yagi on Channel 6. The entire structure is 
mounted on a rotatable base on top of a 
75-foot mast. Separate down-leads are 
provided. 

Last summer he “saw” a total of 25 sta- 
tions on 10 of the available 12 channels, at 
distances up to 1,555 miles. He frequently 
received telecasts from Oklahoma City, 
1,157 miles away. But during the winter 
his reception fell off markedly to include 
only Lancaster, Pa., and Philadelphia, and 
occasionally New York and Pittsburgh. 


MacGregor’s Cl 
Sir: 

I am very much amazed and chagrined 
over the article on page 155 in the Febru- 
ary edition of Porutan ScteNce entitled 
“Ring Cleats Prevent Football Spills.” 

In this article, the development of the 
Ring Cleat is credited to the Wilson Sport- 
ing Goods Co., of Chicago. The Wilson 
Sporting Goods Co. have absolutely no con- 
nection whatever with the ring cleat, As a 
matter of fact, the ring cleat was developed 
by the Cornell Aeronautical Laboratory for 
our company, MacGregor Goldsmith Inc., 
and is solely manufactured by us. . . . 

C. V. Brasuen, Vice-Pres. 
Advertising Director 
MacGregor Goldsmith Ine. 
Cincinnati, Ohio 
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INVENTORS 


A patent is a valuable right. On 
the basis of a constitutional provi- 
sion Congress has established a sys- 
tem under which inventors may 
secure the exclusive right to pre- 
vent the unauthorized use, manu- 
facture and sale of their inventions 
for periods of seventeen years. The 
inventor secures this protection by 
obtaining a patent. 


Unless an inventor is thoroughly 
familiar with such matters, he is 
advised to employ a competent 
registered patent attorney or reg- 
istered patent agent, as the value 


of patents depends largely upon | 


the skillful preparation of the 
specifications and claims. 


This firm is registered to practice 
before the U. S. Patent Office and 
is available to assist inventors in 
the preparation and prosecution of 
their cases. Detailed information 
and the preliminary steps to take 
to obtain patent protection will be 
furnished upon request. 


EVANS &. Co. Wha Wi. Gane 


® PATENT ATTORNEY 
640-D MERLIN BUILDING, WASHINGTON 6, D.C. 


PATENTS COPYRIGHTS 


We shall be glad to send you promptly 
and without obligation, an instructive 
booklet, “Patent Protection for Inven- 
tors”, which was prepared to give inven- 
tors detailed information and steps to 
take toward patent protection—also our 
convenient “Evidence of Invention” form. 
Use address Victor J. Evans & Co., 640-D 

\. Merlin Building, Washington 6, D. C. 
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Join these men who have made their mark! 

Men who by dint of ambition, intelligence and 
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making the grade. Today, with the critical shortage 
of skilled labor, trained men are becoming leaders 
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rity for themselves and their families. How about 
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BETTY HUTTON—co-starring in Cecil B. Deb's 
“THE GREATEST SHOW ON EARTH 


‘A Paramount Release 


that awful stuff in my car? 


A mucked-up oil filter can cost you 
plenty in engine repairs. Get in a 
new Purolator’ Refill—quick. 


Would you believe it—two pounds of this 
dirty sludge in your car? Yet that’s about 
average for every 5,000 miles you drive. 
What to do? Don’t delay—get in a clean filter 
refill—fast. Which make? Pays to buy the 
best—a Purolator Micronic? New accordion-type 
ign gives up to 10 times the filtering area— 
with pores so tiny they trap engine-wrecking 
abrasives you can’t even see. Cost much? 
Strictly small change —$1.38 to $3.00, depending 
oncar make. Purolator 
Products, Inc., Rah- 
way, N. d.; Toronto, 
Canada. 
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ENGINEERING 
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Reterence lodex,. Then 
to, to ith Easy step-by-step 
fictures make every operation 
juck soup” for you! 

UKE 150 SHOP REPAIR 
(MANUALS IN ONE! 
Here, in detailed “Quick. 
Reference” tablet, and concise 
SHow=to-Do-It words and 


Same FREE Offer on 
‘MoToR’s TRUCK & TRACTOR 
REPAIR MANUAL 
Covers, EVERY igb on 
EVERY popular make gas- 
ine truck and {aren fae 
fread Hem 1936, the 

Over 1400 pictsres, 
BOP pages. 300,000 facts. 
Ait Ropes, Gasoline Ee 
bine, Fuel Systems, 
ne tars Clutches 
Axles, Brakes, etc, eC; 


a" much 


See How to Repair—Quickly and Easily—Any 
Car Built Since 1935! Over 200,000 Service 
‘and Repair Facts—More than 2100 “How-to- 
Do It” Photos, Drawings, Diograms! Over 200 
“Quick-Chock” Tables! 

of Easy, Step-by-Step 


igure, ace, the oficial fate 
fod. instructions ou 

HAVE'to tune ‘up. service of 
fepait any ‘carl, Priceless help 
that saver you “guesswork = 


eliminates trial and error! 
Engineers from. every auto- 
mobile plant ia America 


work out fbese time-saving pro- 
fede for thei own ror cy 
ine. "Now. the editors. ol 
MoToR have gathered together 
this. wealth of -""Koow-Fow™ 
From ‘over 150 Offcial Factory 
Shop Manuals, “boiled it 
down” into clear, readable terms 
in'oae handy, indexed book! 
EVERYTHING YOU'LL NEED 
To. KNOW 

indMoToR's Manoa takes noth: 
ing or granted. Starts at the 
very begianing:” tells how to 
idemeify all. Tat ‘car models. 
More than 2100 1sy-to-follow 
Photos, Drawings, Diagrams 
guide you step-by-step fight thea 
Each operation. Almost 750 big 
pases, crammed with, Factory 
Specticstions and) Adjustment 
bles, ‘Tunesup Charts, Tables 
of Measurements and’ Clear 
Snces, Overhauling "and Re 
acement facts, © Automatic 
‘Tansenissions, New GM Roch 
giter Carburetor, and Much 
Moret 


SEND NO MONEY 
Just mail coupon! When the 
postman brings book, pay him 
nothing. Fist, make ‘show 
you what it’s got! Unless you 
agree this is the greatest time. 
Saver and  work-saver_ you've 
ve seco cetura book in 7 ‘days 
and pay nothing. Mail coupon 
today! Address: MoToR Book 
., Desk 24,250 West 
55th Street, New York 19, N.” 


pte | 
et 


7-DAY TRIAL! 


Return ond Pay Nothing 


12, "Cal. 
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How you can paint 
a room in’/2 a day 


WITH 


spreo SATIN 


THE WONDER PAINT 


Here's the ideal paint for “do it your- 
self” redecorating. Goes on faster 
than any paint you've ever used. Apply 
with brush or roller. Start or stop any 
time, any place—no laps or brush- 
marks will show. Dries in 20 min- 
utes to a gorgeous satin finish. 


& Covers most surfac 


+ No offensive odor. 

Washes perfectly—again and again 
without loss of color or texture. 

Beautiful pastel and deep-tone col- 
ors—ready to use. 


‘The secret of this amazing paint is 
its exclusive synthetic rubber emulsion 
formula. The rubber forms a tight, 
durable surface that dirt can’t pene- 
trate. See your dealer today! 


SEND FOR DECORATING KIT 


Up-to-the-minute colar ideas you can easily carry out in 

your own home! Floor plans and color reproduc: 
tions for 7 rooms, Practical, made-to-order 
{or planning home improvement. 
Send 10 cents (coin) to 


Please send me your decorating kit. I 
enclose 10 cents (coin): 
Tell me where I can buy Spred SATIN. 


Name 
Address 
(City —_Seate__ 
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MAKE EXTRA LEARN 
AT HOME 


‘Gives complete 
START A PLASTICS BUSINESS OF YOUR 
‘GW. be ether industry halos such promise for 


INTERSTATE TRAINING SERVICE 
School of Plastics 
PORTLAND 13, OREGON 


“ro DANCE 1” 


A San tee sate eater 


San CARPENTRY 
BRICK LAYING 


1S et tae te a oe A 
Pog ng Ee 
BOERS e oat ct 
Ea 


by Criminais. Write for FREE BOOK. State nx 


sraNTERMATIONAL DETECTIVE TRAINING SCHOOL 


When Writing | to Advertisers, 
Please Mention Popular 


TRY HOME STUDY 


WATCHMAKING 
FREE Sample Lesson 


Famous Sweazey System shows how to master 


watchmaking... expertly, quickly, successfully 
=... right in your own hoine. No previous expe- 
Hierice needed to learn one of the highest paid 


trades. Try it without obligation, 
G. |. APPROVED RESIDENT COURSES 
ln Watchmaking, Engraving, Jewelry Repair. Diamond 


‘land Stone Setting st our modern, fully-accredited fgrident 
School. Founded 1908. Write for FREE CIRCULAI 


CHICAGO SCHOOL OF WATCHMAKING 


1608 N. Milwaukee Avenue, Dept. 441, Chicago 47, III. 


JOBS LIKE THESE ARE 
AVAILABLE TO TRAINED 
MECHANICS. CHOOSE THE 
FIELD YOU LIKE BEST 


Diesel Fuel Injection 
Automotive Motor Tune-up 
Diesel Engine Rebuilding 
General Garage Mechanic 
Agricultural Implements 
Auto Engine Rebuilding 
Auto Elec, Service 
Public Utilities 
Parts Dealers 
Bus & Truck Lines 
Industrial Maintenance 
Contracting & Excavating 
Business of Your Own 
AND MANY other 

similar openings. 


ney aud ex 
You Learn by DOING. 


TOOLS AND EQUIPMENT 


‘To make your train 
plete, we give you 
Ghanie's. tools “and” equipu 
Iilustrated below, including all: 
metal tool-box —as a rexular 
part of your instruction. 


Shop-Method Home 
‘on Established 
repares you for Many Good Jobs 
tunity is everywhere for the 
ied Diesel ™ Auto”. Mechanic. 
ways throng with cars, busses, 
trucks Uractors. Garages and Serv= 
lee Stations are. ke 
tories. anips, farms, 
eral industry, are 
Stixine power. 


Sp: 


van 


Power 
TOOLS AND EQUIPMENT 
INVESTIGATE 


Secure Full Inf 


NATIONAL SCHOOLS if 


LOS ANGELES 37, carr. + est.1905 iil WHIT r ulm 
IND OUT NOW...MAIL COUPON TODAY 


NATIONAL SCHOOLS, De; 
4000 South Figuerce Street 


NEW, ILLUSTRATED 
BOOK & SAMPLE 
LESSON SHOW 
HOW WE TRAIN 
YOU...SEND 


APPROVED 
FOR 
VETERANS: 


Check coupon 
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MORE PAY 


through 


HOME STUDY TRAINING 


in 
SPARE TIME 


Do you want a better position—a larger sal- 
ary? They are within your reach—now. LaSalle 
experts will guide you step by step in gaining 
business training which leads to greater earn- 
ings. 

The time-saving, interesting LaSalle Prob- 
Jem Method helps you prepare at home, with- 
out interference with your present duties. 

Simply mark on the coupon the field in 
which you desire success, and we will mail you 
a valuable book describing the opportunities in 
that field—plus “Ten Years’ Promotion in 
One"—a book which has helped many men. 
Let us tell you how we have started thousands 
of average men and women on the high road 
to success and more money. Check and mail 
the coupon now. 


LASALLE EXTENSION UNIVERSITY 


spondence Institution 
417 5, Dearborn ee 483-8, Chicago 5, Il, 
Send me full information regarding the course T 
have marked—without obligation—plus "Tea Years 


INVENTORS 


Before you make any effort to 
market your invention, you should 
take the first steps toward proceeding 
for patent protection. 

The usual first step is to have a 
search of the U. S. patent records con- 
ducted, so that I can report to you on 
the question of patentability. 

I shall be pleased to furnish you 
with information relative to patent pro- 
cedure upon request from you, and 
this will be without any obligation oa 
your part. 


PATRICK D. BEAVERS 


(Formerly RANDOLPH & BEAVERS) 
Registered Patent Astorney 
937 Columbian Building, Washingroa 1, 


D.C 
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DESIGN YOUR OWN FUTURE 


a DRAFTSMAN ‘ray: 


/ PAY! 


LEARN AT HOME IN SPARE TIME 


Drafting ofers trained men 


‘2ot surroundings” and’ ieads to top. managertal 


CTS OFFERS NEW TRAINING PROGRAM 
| SENDFOR 


C.A.SNOW & CO. 


REGISTERED PATENT ATTORNEYS 


H E LP’ FOR INVENTORS 


‘Complete Information, tree. 


INSTITUTE of AMERICAN INVENTORS 
Dept. 3, 631-£ St., N.W., Washington 4, D. C. 


PATENT 
LAWYER 


PATENTS 


GUSTAVE MILLER 


REGISTERED PATENT ATTORNEY 


P8-41 WARNER BUILDING 
WASHINGTON 4, D. C. 


ASSOCIATE EXAMINER 
U, 8, PATENT OFFICE 1922-1929 


Wins aetna an be bet 
eet ne beta ee 

oe AR 
Sic reece ze as 


JOHN 'N. RANDOLPH 


jegistered Patent Attorney 
205 Columbian Building" Washington 1, D. ¢. 


IF YOU WISH TO PROTECT YOUR INVEN- 

TION, You should take steps to protect it 

by a U. S. Patent. Write me for 
“RECORD OF INVENTION” form. 


CARL MILLER 
REGISTERED PATENT ATTORNEY 
WOOLWORTH BLDG., 35th FLOOR, 41-C 
NEW YORK CITY 


WRITING 
ORDERS 


ING NYLONS 
Against 


a's ONLY complete, nationally advertised nylon hosiery 
aétually guaranteed against runs, snags or excessive wear, RE- 
RDLESS OF CAU ing, but true! No matter what the \ 
cause—hard use or deliberate abuse—Kendex nylo \ 
FREE if they run, snag or become unfit for wear wi 
antee period! Every weight from sheerest 15 de 
denier—all gauges up to luxury 60 gauge—all sizes, lengths, popular 
shades, fancy heels, black seams—full fashioned and seamless. Noth- 
ing is missing to make sure every woman is pleased. In spite of the 
amazing guarantee, retail postage prepaid prices are no higher than 
comparable quality national brands. Should free replacement be 
necessary, actual cost is cut in half! How could any woman possibly 
resist saving money and solving her hosiery problems? NOT SOLD 
IN STORES. Men and women wanted NOW, spare or full time, to 
write orders and earn big money. You can get orders even if you 
never sold a thing in your Ii 


income, spare or full time. No money or 
ou up in business at OUR expense, Noth- 
Ivance pay plus huge cash bonus 
y d address on postcard will bring you sample 
self-cclling sales books with FULL COLOR illustrations; 32-page sales manual showing you 
easy steps to success; color cards, free “door openers” worth $1 each but which you 
special plan to have others sell for you, ete., ete. You ean start making money the minute you receive 


the complete FREE outfits! 
YOUR COST ONE CENT! 


SEND NO MONEY. Pay tr, No_ bien 
fren «promi ora pti: Simpy rie your name nd aren 
Sreything You need FREE and poniage prepaid. WRITE TODAY! 


KENDEX CORPORATION * BABYLON 249 N. Y. 
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MORE 
| OPPORTUNITIES 


for 
EMPLOYMENT 
and PROMOTION 


it ‘be replaced 
lated for promo. 
ne'1 nee'90 many rattan et 


more, I feel I'm si 


mare pay. hee 
vancing to high ney Joba.” 


LEARN IN SPARE TIME—AT HOME! 


(or at the College In Chicago) 


14/Of pleasant home study every week—that'y 
ference with your present Job. Alt the tang 
wing outnt Included. With Chicane Tees 
In yourself step by step. This toned eke 
ver 4a years of CTE: prepares 
‘men quickly for 


A few hou 
ab. 


Rood positions in industry 


"Hey, YouSKINNY® 4 
the boys shout, O, 
only A FEW SHORT ¥, %, 
But look at me NOW, Pal 


Polen 
TROPHY-WINNING ALL-ARS@ 


HE-MAN as YOU can be SOC 


‘racial chemistry. 
wing chemicals 


CAL CHEMISTRY 
\GERSTOWN, MD. 1 


CHICAGO TECHNICAL COLLEGE 


28 Tech Didg.. 2000 Se, Michigan Ave., 


¢ FREE Lesson 


with Information about bie oovor 
in DRA Prine 


r 


Play Piano with BOTH Hands 

the FIRST Day—or Don’t Pay! 
AMAZING, NEW, PATENTED 

SELF-TEACHING DEVICE GIVES “StcRET” 


Plate. 280 and Soe at druggistaes” 
‘wasie money on sabstiteien, bul 


‘den’ 
iil you generous trial box 


LUTCH Co. 


L 


‘ox 5194-D, ELMIRA, N. Y. | 


LEARN AT HOME 


OCKSMITHIN 


CAN MAKE 


The Modern PLASTIC 
for lasting Home Repairs 


PERMANENTLY mends cracks 
cof ‘holes in wood, tile, stone ee 
plaster. Sticks 


aber, 
hardware desler, the big 
Pal 
stuarantee, order now 
DONALD DURHAM co. 
Box 804-P, Des Moines, Iowa 


Now! YOU CAN MAKE MONEY... 


woe BY CERAMIZING 


HERE ARE JUST A FEW OF THE HUNDREDS OF ARTICLES THAT CAN BE TRANSFORMED BY 
“CERAMIZING” — INCREASED IN VALUE—OR “ETERNALIZED” AS KEEPSAKES WITH A 
VARI-COLORED COATING THAT HAS THE APPEARANCE OF THE FINEST KILN FIRED CHINA 


Paper Weis 
Objects of 


YES—ANY MAN OR 
WOMAN CAN DO WORK 
LIKE THIS IN ONE CORNER 
OF THE KITCHEN OR IN 
ANY SPARE EGON) ¢ 


A A Satisfying I New Home Art Hobby Pays Up To 
$5.00 AN HOUR for SPARE TIME 


‘Think of toning enta worth of material into gure No know roportion or destin i 
“E.On for just afew minutes of easly Nea'wors ty blac age ereted 

fetined handiwork Vink beasttying Foor rh an of Na 

Nome and amazing frend 


Amazing book tells you how 
Wf wouter 
Seeds 


AN EXCITING NEW OPPORTUNITY | fxrhditiiliininmmhtatmich a 
(FOR PLEASURE AND PROFIT! iro evry youth cn 


‘time when hundreds of men and women £8 {0 come to you for your products 


eee) tatimewneniun: ALL THIS INFORMATION 1S FREE 


‘would Wie = 


‘in pictures and words 
‘Goramized" hn 


‘bankers, feathers, base 
5 mpementows ofall ind, 


YE 
siartiieerative habiy,_Stody my pant 
xampler of fhe beautiful work special 
ay that brig, ach ti grata 
Teese "io wet nated, your 
nly ioes a Se stamps Rend te Plan nn foe 


Fel 
‘Grieve hee 
WITHOUT RISKING APENRY. 


R. E. Brandell, Warner Electric Co. 
1812 Jarvis Ave., Dept. 24, Chicage 26, ti. 


plete facts on the fascinating new Home # 
‘Art Hobby of “Ceramizing."" Show me how Lean 


DON'T SEND ME A PENNY 
Just Your 


this Art Hobby that ean lead to 
‘sonal independence —an income pt 
ducer that can be operated in the cor- 
ner of any room in your home—in any 
art of the country. Scores of men 
‘agaueamstart a business in Sed women have already started» 
spare time —without risking job or plenty of opportunity for hundreds, 
Paycheck—that can be turned into a more. BUT DON'T PUT IT OFF. 
fall time business whenever you need Send your name and address today. 
‘anewsourceof fulltimeincome. Learn It may open new horizons in your life. 
R.E.Brandell, Warner Electric Co., 1512 Jarvis Ave., Dept. 24, Chicago 26, 
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AVIATION ~ 


TRAINING 


MAL 4s 
ESSENTIAL 


in peace or war 


Embry-Riddle offers maximum traini 
time, Fully accredited 8+mo. to 26-mo. cour: 
ol phases. Thorough, practical 


school campus. 


Send coupon today! 


‘Address Registrar 
SCHOOL OF AVIATION 
DEPT 91 MIAMI 30, FLORIDA 


Please Print 
NAME 
ADDRESS 
ivy 


tee One (BN 


Age 
‘AIR CAPITAL OF THE WORLD 


TRAIN IN MIAMI 


Lifetime of experience with aluminum 
paint, yours tree — write for free 24-pare 
iustfated book. Tells how to buy and apply 
right Kinds of aluminum paint. We don’t make 
paint bust have prepared ‘his to help you et 
€ results. Just write for "Paint it Bright.” 
ALUMINUM. COMPANY OF AMERICA, 
1717D GULF BLDG., PITTSBURGH 19, PA. 


TRAINED MEN NEEDED! 


‘fbought) end which You make hile learning 
sample tesens and detail of “PAY AS 


SEND THE COUPON TODAY! 
fe FIELD SCHOOL OF UPHOLSTERY, DEPT. PA 
West 19th Street, New York 11, MY. 

lilstated Mrochore, somple lessens and detail of 
"pay ‘AS YOU LEARN FLAK 
Age 
Address ° 
. 


Zone 
Ti Ghee Vetaren of Wsld War 
eeceoeeeeeeeeeeee!| 


SAVE TIME WORK MONEY! 


SAW 


ane PEPPY PAL_{RACTORS 


BO DOZENS OF 308 

‘tnd walking tractors 

blow, ealtivates harrow, 
‘hal 


Fy 


TURN YOUR LONGHAND INTO 


SHORTHAND Ny 


4 MECHANICAL DENTISTRY 


fo make Crowns, for 


arr 
Tae Sore. cea errant 
ete 


at home Yin spare. time, FULL 
OF TOOLS AND MATERIALS IN: 


McCARRIE SCHOOL of Mechanical Dentistry 
207 N. Broad Street Dept, 910 ———Philadelphia, Pa. 


EASY TO LEARN CODE 


MAKE 
MONEY 


pertiots 


De you like to draw? Send na 
cupation for FREE ART TEST, 


NEW SCREEN METHOD 
PRINT colorful signs, posters, banners, fabrics, wall 
faper show eas ANYTHING! Print on any surlaoe, 
NG printing pres or special equipment needed 
‘ith this amaning “approved” ew Printing secret, 
Sov prof on nearly every job. Easy to learn 
NO EXPERIENCE or at silty neo 


‘SCREEN-PRINT COMPARY, 
1 Se. Ls Angles St, Las Angi 5, Cat. 


When You Learn The GENCO Answers to-> You] _ to benefit from Carl Genco experience in 


HY! 


| a 


You should wor brush your hair 
You should NOT massage above hat band 


tose Eo wr tirag oe | YOU c HELP SAVE FALLING HAIR and 


You should NOT gi 
treatment "Techniques’ liled!.. 
ee 
a2 = REG AINHAIR 
a ‘ARE PROOF CASES! REVITAL 

ard 


WITH TIME-TESTED GENCO FORMULA 
NOW AVAILABLE FOR THE FIRST TIME 
FOR MAIL-ORDER HOME USERS! 


pon’ 1, SEND TODAY—This Valuable "WHY and HOW" Booklet Given with Each Order! 


petay! ‘When orer, yu at cnet “RT: coming of oro rca othe ence nalt 
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can \ 

acquire | ——__ 

LA NIGHTS AT HOME! 
LL.B. DEGREE 


LaSalle’s famous Law Library—used as refer- 
fence in many Law libraries and Law offices— 

enabled thousands to master Law 
prisingly fast, in spare hours at home, for busi- 
ness and professional advancement. 

‘These 14 remarkable volumes, compiled by 
loading professors and lawyers, cover the whole 
basic field of Law in condensed, orderly, sim- 


plified manner. 
great library, 


‘You advance rapidly with this 
plus special lectures furnished. We guide you 
step-by-step with personalized Problem Meth- 
‘od of instruction .. . you learn by doing—han- 
dling legal problems not by memorizing rules, 

Send for two FREE 48-page booklets, “Las 
‘Training for Leadership,” and “Evidence, 
answering questions about Law and its value 
to you, and telling how LaSalle Law graduates 
are winning rapid advancement in business and 
public life. Mail coupon below. No obligation, 


LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
417 5. Deorborn St. Dept. 483L Chicago 5, Il. 


Rend we your two FREE booklets deseribed above, 
without obi gAton, 


ay 
our ut 
ENGIN E ERIN BFE 8 


Big Demand for Graduates 


AERONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, 
ICAL “ond RADIO. ENGINEERING’ {including 


“Low tuition. Competent instruction. Thorough, intense, 
practical program. “Modern laboratory facilities including 
iy Pvales Tnb"and modernized wind tonnel" individual: 


‘Approved for ineering preparatory courses 

sguadents from 4 21 (orelen countries 

i tember, December, March. Send coupon for free 
ind Tull Information’ Enrcll now. 


SEND COUPON ToDay.—————. 


HINDIANA. TECHNICAL COLLEGE | 
| 641 &, Washington Bovleverd 

| Fort Wayne 2, indiane 

| aera mca a it 
| ae owes 

| 
la 


on ‘Chemical, 
CO Electrical, [) Mechanical, [) Rodie-Television, 


iH! 


| Ae a | 
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Listen to this Record! 


FRENCH 
SPANISH 


RUSSIAN: GERMAN: ITALIAN 
BRAZILIAN-JAPANESE 


pic arvorronis ses fren, ek 
Becerra Asan, 
SESS we, nn 
Fa Sear mente ee sae 
FREE BOOK 2. 
Bs ce 
ge tesa mai 
ia sr an SB 
tee acai ny vaca 


CORTINA ACADEMY _ best. 124 
105 W. 40™ST. NEW YORK 18, N.Y. 


PLYWOOD BOAT KITS 


ie 97% 


Bud is 
About ‘from 


Ware, paint Complete the boat shown. Send for tree 
foldeia "of all models as low as 32.00 freight included. 
‘TAFT MARINE WOODCRAFT 
Det. 5. 636 30th Aven, M. E, Minneapolis 21, Minn 


DICK CASTERLINE, ‘Publelst 
Downey, Cal 


AaB 
"Brate Retainer $5.95 


Preveat Caect (ty 1.) 


AMAZING VALUE 
A_3 H. P. RIDING TRACTOR 
ECT FROM FAC. ONLY ‘295° 


TORY TO YOU...LESS Wear reoo.ee 
‘THAN ANY OTHER 4-WHEEL 
TRACTOR MADE 1M AMERICA, 


{KE YOUR Owns 


with 


Griffin READYCUT 
LEATHER PROJECTS 
Over 100 KITS in every kind of 
Tooling and CorvingLeather.oc- 


<urately cut, oll pars included, 
Only Top Grade Leathers vied. 


You de the choosing. You de the 
tooling, carving. stamping, the 
punching and exsembling. 


EVERYTHING FOR THE 
LEATHER WORKER 


Griffin CRAFT SUPPLIES 
‘imid_* Ouaiano's.cauronun 


EARN MONEY IN UPHOLSTERING 


Le [PROFESSIONAL 
mass oF 
OMe TRAINING — 
ik OWN OR SUPPLIES, 
"h 0000 8 autpmtnt mmcube 


in 
ts big Fl sean ‘opportunt 
are own furniture. at frac 


34 IF YOU OWN A CA 
) 


z T THIS 
Tee aET 


oho in giowing Jeweler 
ne gir ip seaming wicket 
bom 


Nickel silver: ke 
jrith your crest kaya. The crest 
i ree 


chain to £0 


Will You Let 
Me PROVE | Can 
Make YOU a 

New Man? 


LET ME START SHOWING 
RESULTS FOR YOU 


For quick results 

Irecommend 
CHARLES 
‘ATLAS 


(GAINED 29 


De 


portens. 


Bui 


“do tor ME 
(15 MINUTES A DAY 


My Ilustrated Book is Yours wan 


Net for $1.00 oF 10¢—But FREE sna 


CHARLES ATLAS, Dept. 1D 
115 East 23rd St., New York 10, N. Y. 


ma Ties peat or SE TAIT 
cw. sate 
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YOUR CAREER AS AN 


ELECTRICAL ENGINEER 
thru tis Proven Van 


% MAJOR IN POWER OR ELECTRONICS 
+8. 


YOUR TECHNICIAN’S COURSES APPLY TOWARD 
You DEGR ‘also complete in themselves, 
Milley, pescteal cc prioe academic trining evaloased 


for advanced credit. 
mILWA 


© 
SCHOOL » of ENGINEERING 


“hnical Institute 


Without obligation, send. "1981 Catalog” for 

Blectial Engincerig. “B.S, ‘Degrec: anor 

Fictions; plas Occupational 

Electrical Power [5] Weldin 

Refigeation, Ait Conditoning 
ry 


re Adie 
"io check’ iWork ‘War 
——— 


faeano Mew wax suePiust 


IGENERATORS 1I15V-AC 


FOR AUXILIARY LIGHT PLANTS 
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CHRONOGRAPH WRIST WATCH 


3, DIALIS—5 HANDS—2 BUTTONS 
that 


urpote. 


"A G0.; Dept. Pi, 1513 N: Gardner, Los Angeies 46, allt. 


BATTERIES ey 


FACTORY 
AT HOME 
SARS Ae gaat funk Batteries into now, with and 


We izunply” complete instruc 


BATTERY LABORATORY SCHOOL 


DEPT. PSM, MINNEAPOLIS 4, MINNESOTA 


NOW You Can Leam 


Show Gard Writing and 
Modern Sign Painting 


FREDERICK DRAKE & C0, Dept 4,117 Gree Bay Rad, Wimets, I. 


WONTH_AFTER MONTH, YEAR AFTER YEAR, 7 


REMEMBER IT’S DANGEROUS erecta 
restone 


/egeaucnany 


TUBE WITH “ALL” BLATT’S GOOD GRADE Tinks 


Shipments RUSHES Down South: Up North and Far West 


VENTRIL 
oO Now Reve 


SEND 
FOR THIS 


FREE! 


Prepare Now for YOUR Tomorrow 


“3 TRADES IN 1 CAREER” 
Engraving e WATCH REPAIRING @ Jewelry 


G1, Bit 


resident training offe 


Only 


KANSAS ciry ScHOOL OF WATCHMAKING 
Kansas City 6, Missouri 


CAN LEAD TO A 
BETTER JOB IN 
BUSINESS or INDUSTRY 


You can take subjects which have Real 
Job Value and still earn graduation! 


# This is your opportunity to make completion 
of high school work for you. Your AsERicaN 
Scnoot. home study course can include high 
school subjects closely related to your present 
job or the kind of work you want to do later. You 
can qualify for high school co 

benefit fi 


50 Job Help Subjects from Which to Choose 


Our FREE, 44-page book of detailed informa- 
tion lists 100 high school subjects, of which 29 are 
technical and 21 are commercial, Whether you 
work in a shop, factory, garage or office you will 
find subjects of practical benefit in your climb 
toward better jobs at better pay. Some of these 
are Blueprint Reading, Mechanical and Machine 
Drawing, ‘Tool Making, Foundry Work, Auto- 
motive subjects, Electricity—and Bookkeeping, 
Accounting, Secretarial Practice, Salesmanship. 


Turn Spore Time Into Money 


During more than 50 years American School has 
helped. thousands to reach higher job goals by 
profitable use of spare time at home—and it can 
Retp you, Others have prepared for college en- 
trance. If you have not completed high school, 
check that subject on the coupon below, add 
your name and add it right’ now. 
Or if you are a h and are am 
bitious to succe 
check that subject. Your coupon will bring you 
the book of information, without obligation of 
any kind. Mail it now. 


ECA CNCOL 


OME= STUDY TRAINING SINCE 1897 


QOlenneannn=. _ 


ra Take This First Easy Step 
CHECK, CLIP AND MAIL COUPON NOW 


‘AMERICAN SCHOOL, Dept 6-446 Dr 


$8th, Chicago 37, IIL 


EFFECTIVE 
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“ld EARNING 5. 4 ManTy p+ | 


..++says Leonidas Burgoyne | 
‘of Chicago, llinols, “Expert individual 
instruction in the fully equipped shops 
‘of Greer Shop Training gave me the right 
start to get my good paying job.” 


GREER SHOP TRAINING. . 
‘established 1902, is one of America's * 
largest trade schools. Over 48,000 sue- 
cessful graduates. You learn by tearing 

ting and rebuilding. Day and 
evening classes. Mail 


[s00y, FENDER REPAIR 
TAUTO MECHANICS —E] WELOING—ARC, GAS 
Oouse. DB machnst 
CGlreseiceeanon CV PIANO TUNING 
Aeove coures approved for Vets ond Critons 

Tatso THe FoLtowinG Home sTupY courses 
COtERIGERATON — CoS = CG masmics 

Nene 

Basaiess = 


GREER SHOP TRAINING 


mz. ‘Glean and Mothproot rags 


% Nin'the home.” Patente 
© shop needed. Duraclean dealer's gross prof- 
‘p= lis up to $15 4 day on EACH serviceman 
Vist, me, Nationally Adverned verviey cre- 
fe" repeat customers. Eaty” to. learn 
icy extablished. Easy terion. Send 10: 

Free Booklet—Pull detail 


Manufacturers of New 
Masonry Wall Unit 


id proportion in direct line with 

modern architectural trends. Dimen-¢ 

sions strictly according to modu- 

Jar standards. All the strength, 
fance of masonry 


W. E. DUNN MFG. CO. 
410 W. 24th ST. HOLLAND, MICH. 


AQ rorutar science 


Build 
your own 


Operates sproy guns, rock drills, tempers, 
Uses only 1 gallon of 


MITH Compressor 


ving breakers, 
en hour! 


sondblosting 


Seve Money—build your own Smith Air 
Compressor! Famous the world over! 
Capacity 60 cu. ft pressure up to 100 
Ibi. per iq. inch, Just order the Smith 
Comprestor Head and Accessorie 
fling. All you need is a Ford Mator 
and shop facilities. Head equipped 
sith high speed compressor valves 
Tutomatic unloading and idling 


Write for complete information! 


GORDON SMITH & COMPANY, Inc, 
405 College Street © Bowling Green, Ky 


B1 MANUFACTURING CO. 
Dept. M Burlington, Wis 


Study HY PNOTISM! 


FASCINATING! Almost Unbelievable 


WAVERLY 800K, 80 E. 11 


B-M POWER MOWERS 


CUT HOURS OF WORK into 
MINUTES of PLEASURE! 


ES, Sera 


B-M MOWER CO., Box 66-PS, 


rated booklet—examine the prist and 


Install the 
PRECISION 
folding stairway 
YOURSELF 


feast Thingea, heavy 
rocker arms and brackets, Approved 
HLA. everywhere 


See Your local tumber dealer or write direct today. 


Manufactured by 


PRECISION PARTS CORP. 
Nashville 7, Tennessee 


The NEW Model 50 UTILITY TESTER 


FOR REPAIRING 
ALL ELECTRICAL 
APPLIANCES-MOTORS 


an all-around electrical trouble shooter 


* Reanures, AG, and Do. Valen 
xe ‘Bio Gurrent,” Res 
doses. ee 


sure the current consump- 
n mlie the appilance under text 
a0 


‘ill Saable” continuity 
eee id tents for aborts 


our eat _tnermostats, ra 
Bulbs, 


SOLD ON EASY PAYMENTS 
AT THE NET CASH PRICE 


We Interest or carrying charges edded. Simply remit $3.90 
with order, pay bolonce, $2.00 per month for 5 months, 


SUPERIOR ELECTRONIC CO. INC. 
Dept. 8-4 + 227 FULTON STREET + NEW YORK 7, N.Y. 
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. Riz? POSTPAID 
a SSTKtt 
ee rr 
j het 
3 Deoler inquiries invited mand, 
W SAVE GAS, BRAKES & TIRES SA le Tie 
v GET AUTOMATIC HILL HOLDER 
v USE SIX FORWARD SPEEDS 
wv ENJOY NO-CLUTCH SHIFTING 


WRITE TODAY FOR FREE LITERATURE 


RAV SUNTEI IN 4 yew annscores 0 150 MILES PER GALLON 


cee, WITH YOUR OWN CAR 


NATIONAL AUTOMOTIVE RETAIL CO. 
-4,"'380 West Washington Bivd., Venice, Calit, 


Amazing Attachment MAKES ¢ OLD REFRIGERATORS 
INTO MODERN Automatic Defrosters!. ——— 


Thirty Million Prospects. Sell without ‘selling pre 
sure’? on sensational Free Trial Plan, Just plu; 

and leave it. Frees women from drudgery and mess 
of defrosting. Saves electricity. Keeps food longer, 
better. Gives longer life to refrigerator. Secret 
“follow-up” Plan often brings five additional sales by 
making every user your agent. Big season now on! 
SENT FREE...JUST SEND NAME! | instructions. 


Don’t send a cent—just your name on penny posteard. We'll send you | Make as high as 
tthe biggest money-maker you ever got your hands on and guarantee 
your sales at profits as high as $5.00 on each sale, Rush your name! 


MAXILUME COMPANY, 125 West Hu! 


DIRECT FROM MANUFACTURER BY MAIL 
Sens 
less power 


I new blade cross-cuts, rips—smooth cutting. Takes 


gives greatest safety, no kick-back. All of first quality nickel chrome 

steel, ready for use. 12", % arbor holes, also for portable saws. Specify 
sizes, arbor holes wanted. Send) 

SAFEST check, money order; we pay§ Rip—cross-cut and combi- 

BLADE postage. Money-back guarantee. nation in high grade nickel 

MADE! Write today. ORDER NOW. _$chrome stecl. 


OVER % 

MILLION 
GANES ‘ 
NOW 


"A BE PREPARED IF RATIONING RETURNS 


TEST FOR 
oe BETTER MILEAGE 
w EASIER STARTING 


wv FASTER PICKUP 
Laat iesan eat BETTER IDLING 


fer te 
q 


BECOME A GANE ECONOMY CLUB MEMBER - a 
4 Dis 


MILE 
COUNTS AND cuain FASTER PICK-UP, EASIER 
“Ana 


wv FREE TRIAL GANE NEEDLE 
wv FREE ECONOMY DRIVING MANUAL 
v FREE ECONOMY CLUB INFORMATION 


ATIONAL AUTOMOTIVE RETAIL CORP. 
350 jon Blvd. Dept. H-4 « 


Thousands Enjoy 0, 
New LEFT-FOOT Pam 


ACCELERATOR \ pid 


Television 
pa 


Wis eeganig eed it pays big! 


id repairman 


USE IT 10 pays FREE 
ip, below brings you, “Television 
int ‘days: 


$3 down (pus postage) a am 


Brings your car up to 
pent You ioe alas 
‘No COD’ please 
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‘APPLIED 


Pride of The Jet Jockeys 
U.S.A.F. STYLE BLUE LENS 


ZOOM GLASSES 


Quality sunglasses, ground & 


ih ie eer ie so7o 


TARGET PISTOL 


Revolutionary new sports pistol. 
Looks, handles like Army 
Extremely accurate. Fires 


#595 

Army-Style Dept Gt War Ast Ov 

— VOLUME SALES CO. 
Year, —_ 3828 Sunset Bivd., Los Angeles 26, Calif. 


M4 roruiar science 


TOOLS AT WHOLESALE 


DIRECT FROM FACTORY 
oll Tine of 0p quolity, fully 
(quarenteed, chrome, Yoctery-new 
mechanics hend tools. You seve 


HALF REGULAR PRICE 
for tools of this quality. Ou 
Permanent Price Protect 
ue 


Plea 
lees you whalesale pric 


WRITE TODAY FOR FREE CATALOG 


MECHANICS CO-OP 


Dept B OAKLAND 8, CALIFORNIA 


MAKE YOUR OWN 
SCABBARD 


hide 60¢ to 
$1.10 per sq. the easy ar 

simple way to make all kinds of 
leather goods. We sell for less. Since 


WOULD YOU LIKE TO GET INTO 
THE MAIL ORDER BUSINESS 
WITH ONLY A SMALL INVESTMENT? 


We ore now setting wp ing 


CABINETMAKING 


Get into a well paying industry—or set up independent shop— 
‘iter "completin 
Weil-caulgped 


ry) Ai 


sh School 
at Home 
Many Finish in 2 Years 


No classes. No time wasted going to and from school. 
Progress as fast as your time and abilities permit, 
Standard H. 8. texts supplied. Thousands enroll each 
year in this 53-year-old school. Send for FREE de- 


Dept. 
Drexel at 58th St., Chicago 37, tll. 
Without obligation, please send FREE descriptive 
booklet. 


Name. 


Address 
tos 


THIS GREAT COMBINATION KEEPS PERFORMANCE UP 
RING, PISTON AND VALVE WEAR DOWN 


MARVEL INVERSE OILER—Feeds Marvel Mystery 
Oil to the critical upper cylinder areas. Stops dry 
firing, keeps pistons carbon-free, quiets high com- 
pression ping and provides ring seal giving you 
smooth performance and increased power. 


MARVEL MYSTERY O} 


keeps valves from sticking, 


D 
UNEQUALED wear-resistant film, com- 
New C bots internal motor rust and 
fl REAKAN! gives added horsepower. 
BI Use in Marvel Oiler, gas 
tonk, or as @ crank case 
additive, 


S 


Have yoor car Marvelized at your dealer 
today. crwrite forfree information. Dept. 104 


EMEROL MANUFACTURING CO., INC. 
242 West 69th Street, New York 23, N. Y. 


TITANIUM Rutile 
Denn WONDER G GEM of the century 


$4.9.95 WWa7"07" Weg 


t°s Terrifie! 

TUNES ALL MAJOR BROADCAST 
‘AND SHORTWAVE BANDS! 

oot tapetow: satan, diel, fala ecctoniy 

sid poles) pas onUord Bescidcad progton 
on this emazing table rodio buh by the wor 

ia akat a cota tole ede 

ment Covers 540k. 10 Ome. AC/DC opera 

In smart unbreakable metal cabinet. For det 


ils 
write Dept. A 


COMPANY, INC. 
61 Sherman St, Malden, Mass.  Ps6 5 
. vr HUDSON, N. Y. 
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TECHNICIANS 
WANTED 


GAPS IN INDUSTRY MUST BE 
FILLED BY MEN TRAINED TO 
HIGH STANDARDS . 

‘The man who really has the 
“know-how” will win the best 
position and the 


Mining, 


Structural, Elec 


He cer 
Ihe Oppertanitiow” to ‘Cana: 
fisa Teetitute off Sclence snd 
‘Fechacogy Lied, 1a) Cem 


) nology Ui 
N50 PAGES, 412. 3th St 
~~ Please forward free of cost of obit 
gotion of any kind your 130-po 
ENGINEERING “OPPORTUNITIES 


Start Your OWN 
ELECTRICAL APPLIANCE 
REPAIR BI BUSINESS 


Auto Spark Intensifier 
Gets ROCKET Performance 


¥ More Power ¥ More Speed 
¥ Better Mileage ¥ Quicker Starting 


The ELI 
‘ficient, sclentiseally 
‘ee which 

hole of the 


ad lind 
Dertormance 
beck oF money 
Stier 10 day" trial, return for mediate refund 


ELECTRONIC DEVELOPMENT CO., Dept. PS-4, Los Angeles 34, Cal 


Rupture +... Ended 


‘Advanced method has healed thousands. No 
leg straps, no elastic, no plasters. No pressure 
‘on hips or spine. Flexo-pad. Entirely different. 
Eadorsed by doctors, mechanics, clerks: Very 
light. INEXPENSIVE. GUARANTEED. Write 
information and trial. 

COMPANY 


ston, Ont. Can, 


A FASCINATING, MONEY-MAKING 


art career 
can be yours | 


AMERICA'S 12 MOST FAMOUS 
ARTISTS SHOW YOU HOW! 


Write Today 
FAMOUS ARTISTS COURSE 
DUS ARTISTS COl 
Dac. 
‘Name. SS ee 
: = 
* City, State, Zone Number. 


AG rorutar science 


R COMPANY, Dept. 
Enicago 2 


© 


Soap, Wash, & Rinse your car 


edlelt 
<r he 
‘Aluminum tube 3¥ ft, long. Built-in 
Bouck» 2 replaceable mop. i= ~— 
Sere any household soap or detergent In builtin soap 
ouch and attach to garden hose. 
‘Supply Limited, Order Now! MONEY BACK GUARANTEE 


E.Z.CAR WASHER, € BondSSt. (Dept.P51) New York 12,N.¥. 


ft Sh aac ()tusinase Waiting (yArtnte Weng 
"QCard Writing Bird & Design Flourishing 
1 engrossing Alphabets: COMPLETE SET 8450 

TAMBLYN SCHOOL of PENMANSHIP 
5 i, Pe, 8 Bilge Rdg, Kanes Cry, OA 


lly renowned school has demand for 
sary Bositiony tara Nate 
and slacement servloe Wr 

cess Book to'be sent to you FREE 


Hells, BUSINESS UNIVERSITY AND 
EXTENSION SCHOOL 


Central Camera Co. 
10-0, 2305. Wabosh, Chicago 4, Hl. 


When Writing To Advertisers 
Science 


BUILD THIS 


Ey 


—_ > 


need—the packing crate is your 
motor boat kit $114.50 f.o.b. Portland. Sotisfact 
teed or your money back. 

Send 25¢ today for completely Illusvated book on Row To 
build phyw ts. Detailed instructions end dtowings| 
make boat building easy. Complete catalog of resin-bonded 

lywood boots ond knocked down boot kis included. 


[plywood boots ond knocked down boot bis included. _J 
C.R. DILLABAUGH CO., Dept. P53, Portland 11, Ore. 


Oil alone 
wont lubricate 


your engine 


Oil does not cling to metal. It starts to drain 
into the crankcase the instant you stop your 
engine and, after long stops, engine parts are 
dry. When you start, the oil pump carries oil 
back to moving parts. But it may take up to 
five minutes before oil reaches all vital parts, 
Meantime, your engine runs without lubri 
tion. This DRY STARTING causes “Metal 
Ulcers” . . . accounts for most engine wear. 


Save wear and repair—use Miracle Power 
regularly in your gas and oil. It protects en- 
gine surfaces with a clinging film of colloidal 
synthetic graphite... lubricates until oil takes 
‘over. Save gas and oil too—because lubri- 
cated parts move with less effort. Next time 
you get gas, get Miracle Power. 


Miracle Power Division 
tue AP rants conPORATION + TOLEDO, OHIO 


Montoctrersofi AP Mileage Gatling Multors 
‘ond Other APQvoty Product 


iracle 
Power 


in gas and oil every 
1000 miles— 75¢ per can 


I your dealer is ont of 
send $1.30 for 2 t 
Prove its value in your car. 


471 AP Building, Toledo 1, Ohio te 


1 want to prove the benelts of Miracle Power mysel. 
Enclosed is [_] check [-] money order for $1.50. Please 
send me 2 trial containers of Miracle Power. 


a 
ADDRESS. 

cITy. 

MY DEALER'S NAME 
MY DEALER'S ADDRESS. 


ZONE___STATE. 
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Learn this 
Profitable 
Profession 


Money-Making Career Open 
to Men and Women, 18 to 60 


Anatomy Charts & Booklet FREE 


Enroll now and we will include, at no extra cost, 
led a el 


SPARE TIME MEANS SPARE CASH 
with this welder in your home 


WELDS 
curs 
SOLDERS 
BRAZES 
CHARGES 
~ BATTERIES 
“LINCWELDER 60” 
New Lincoln Are Welder 


Be the handyman wel 


fx 
toys. id solder broken paris 
recharge batteries .. . and do other profitable 
work. IP's 40 easy now ¥ 
tre welder 
© Comes complete with full instructions. 
© Approved by Underwriters Laboratories. 
© Operates trom 15 alt grounded ect, 
(No, 12 wire fused for 


ve new Lincola 


“Linewehler 00” with accesories 418.00 

endl etre carons electra ole, 
rund clump and eae) ‘Are Torch $6.25 extra, 
Hatery Charging Attachment $10.0 er. 


PPOn. MILI ARY TRUCKS 


some eivitien $59.50 
TRAILER AXLES 


easy duty_traller axle suitable 


‘AN prices, quoted good 


ND AUTO DARTS CO 


190! TROOST-GRI800- KANSAS CITY, MO, 


SPECIAL OFFER! 


a 
Eee ethan NS 
Trend ‘es 


‘money order. 
Whacanla 


RHEUMATISM, "ARTHRITIS 


1f you sullen the achat, prime onl discomforts of Risusistion, 
wu maaiiened in AI IRITIS, SCIATICA. o 
JUMBAGO, Book. Tt reveals. im 


fo" bligation. ‘Weite for this FREE Book today! 
BALL CLINIC. Dept. 36, Exe St 


of C] mones order 


Ciend me free bulletin on the new “Lineweller 60" 


4B POPULAR SCIENCE 


509 so. state st. 
ca 


STARK’S” 


EVERY CAR OWNER NEEDS THIS 


PISTOL 
Gali 


SEALED BEAM 


%) gy, HAND oe 
\ S$ “LITE 
AND 
TROUBLE SHOOTING LIGHT 
PLUGS INTO CIGARETTE 
LIGHTER OF’ YOUR CAR 


Perfect for finding house 
numbers without getting 


out of car — Useful for 
poe EY 
Se eiatioe 
Equipped w with 12 ft.cord. Throws 
57,000 beam candle power 
300 9 yards 
than headlight 


CAR TROUBLE IS 
HARD TO FIND... 


MONEY IN HAMSTERS 


Flom Site. iether Fay 
Boars ee pets, very” 


fnutructions, “Write 
Frew ifustrated iterst 


GULF HAMSTERY, 1540 sosit st., Mobile 17. Alo. 


EVEREST & JENNINGS WHEEL CHAIRS 
for 


Performance 
UNIVERSAL 


See your dealer or write for catalog 


EVEREST & JENNINGS 
761 N. Highland Ave., Los Angeles 38, Calif. 


> Shavers Vote 
NEW 1951 


allan BLADES 
OUISHAYE AL 
OUER5.510] 


HERE'S THE 
FULL SCORE 


‘On Every Point 
Importent To Shavings 


SMOOTHER SHAVES 
32101 
CLEANER SHAVES” | 
0 
SAFER SHAVES 
701 
FASTER SHAVES. © | 
(MORE SHAVES: i 
per blode nearly 2101 


Men in 10 cities— 
Special, new surgical steel! 
Scalpel-sharp! Precision- 
ground! And only these 
951 SCHICK INJEC- 
ADES are made to fit 
your injector razor per- 
fectly! So we guarantee this: 


EITHER YOU GET THE FIN- 
EST SHAVES OF YOUR LIFE— 
OR YOUR MONEY BACK, 


SCHICK INJECTOR RAZOR « BLADES 
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TELEVISION 
LEARN AT HOME 
BUILD 


> 
A SET 
GET 20 | ih. 
KITS 
hes 


Or 10,000 TV technicia: 

OCG LM needed now to install and re: 
Bair receivers, More thousands 
anted for. electronic 

HIGH SCHOOL defence ‘lan TGP. shop: 

FOREMANSHIP [AS thedeiag a ueriet beer 
vides 20 kits; test instrument 

FACTORY rts; instruction on, new idan 

MANAGEMENT [A SeaiPtontam Gaediesarahites 
at left “Mail coupon! (State 

AuTo 

MECHANICS 


course), 
BODY-FENDER 


REPAIR 


DIESEL 
MECHANICS 


RADIO & 
TELEVISION 


REFRIG- 
ERATION 


MECHANICAL 
DRAFTING 


BUILDING 


Name. 
Address 
City & State 
COURSE. 


Write Today for Free Catalog. Send no Money. 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. $p.4 Chicago, Illinois 


FORA 
PROFITABLE 
CAREER 


Here’s How You Can Learn at Home 
in Your Spare Time. BE AN ARTIST 
Trained Artists Are Capable of Earning 
$65, $80, $100 AND MORE A WEEK 


QOMMERCIAL ART, DESIGNING, CAR. 
FOONING-—sii In one complete home study 


Sppdrvunitien fe Art 
tums. VETERANS! Course G. 


‘me without obli 
for Picasure & Pros 


If You Own a Schick or Remington 
Electric Razor . . . 


You get a closer shave and > 
ter comfort by prepar- fs 
ing your face before you 
shave. In just three seconds S 
wonderful lotion “sets 4 ~ 
I 4 


‘That's Lectric Shave. On! 
49¢, plus tax, for 3 oz—80 
shaves. Use with any make 
shaver. For a free month's 
supply send name, address 

B. Williams Co., 
stonbury,Conn, 


It also lubricates shaver's 
cutting head for easier 
action, longer shaver life! 


— (COPPER TOOLING © TEXTILE PAINTING 
es Reol enjoyment and pleas 


of creating valuabl 
° 9 


(vans 


MET RABY errs 27 vce ae, oro o0n 6, a 


put ’er here, 
partner! 


in the fight agai 
tribution addressed to 
in care of your local 
post office will help guard your 
family, yourself and your com- 
munity. 

Next time you see a mail box, 
“put ‘er there, partner! 
generously as you can. 


ee FREE! 


10 HITLER STAMPS! 


* Prevents Rust 


+ Cleans « Polishes 


SOLD EVERYWHERE 


URANIUM DETECTOR 


Lowest Price In Fleld 


GEIGER COUNTER 


‘ALPHA NUCLEAR LABORATORIES 


ILLUSTRATED COMIC 


CG BOOKLETS F 
LSS Bb cot aarti 
West Pode? Size) 


10 SCARCE STAMPS 
ALL DIFFERENT 
SENT FREE 


TO SECURE NAMES FOR OUR 
MAILING LIST 


AIL coupon at once. We'll send you this fas- 
cinating set of 10 Hitler stamps, Different 
sizes, colors, values. NO COST TO YOU. Stamps 
were issued by short-lived nation of Bohemia- 
Moravia. Much sought after. Now becoming 
SCARCE. Our supply is limited, Don't ask 
re than one set. We'll also include other inter- 
offers for your inspe EE 
copy of our helpful, informative book, “How to 
Collect Stamps." This special offer may have to 
be withdrawn soon—so rush coupon NOW’ to: 
Littleton Stamp Co., Dept. 406, 


‘WW idata beaseast LEgSOxS Gres wa 
MONEY Jest 


LITTLETON STAMP CO. 
Dept. 406, Littleton, N. H. 
Send—AT NO COST TO ME-the sen Hitler 


cost 4 times 
Fast as 2 seconds. Pits in palm of hand, "Never cor. 
fides Guaranteed for 20 years! Sells for only $3.08! 
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‘natrator, send $2.50. Money back if you ish.) 


HAIL THE WINNER! 


Everyone likes to drive a winning car! 


Not only did this stock model Renault '51 win the 


internationally famous “Rallye Monte Carlo” in 
January of this year, but it also captured the 
highly prized gold medal of the “Concours d’Ele- 
gance” of the year before. 


Because the Renault is the outstanding first 
choice of smart and thrifty car owners in 61 coun- 
tries of the world ... it should be likewise the first 
choice of thrifty car owners in the United States. 
When you consider that the Renault travels 45-50 
miles to the gallon of gas, and that only two quarts 
of oil fills the crank case, you can understand why 
many Renault owners spend less than $5.00 a 
month for both gas and oil. 


Get behind the wheel of a Renault "51 and see 
for yourself how it weaves in and out of traffic even, 
on the most congested highways... how it parks 
on a dime and turns on a dollar—almost— and _ 
provides driving enjoyment — unlimited! 


Renault ’51 is the lowest priced 4-door 4-passen- | 
ger sedan in the U. S. A. Only $1195 at the eight 

ports of entry, with terms to suit every budget. 
Send for illustrated brochure. 


DEALER INQUIRIES INVITED 


RENAULT 


SELLING BRANCH, INC. 


239 West 66th Street + New York 23, N.Y. | 
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World’s Most Amazing 
Book of Rare and Secret 
Information! 


The Book of Formulas 


The basis of many fortunes! Formulas, recipes, 
methods and secret processes for making and im- 
proving upon beverages, glues, cements, enamels, 
paints, cosmetics, dyes, inks, tooth pastes, soaps, 
silver and nickelplating, oils, lubricants, and a 


i 
| thousand and one things for commercial and 


household use! Your fortune may hang upon 
one little hint from this most amazing of books! 
Information from a, thousand sources—not nor 
ailable to the general public—now pub- 
Hiahed! for the enjoyment and practical prot of 
our readers, 


See What You Can Make 


You can easil 


make mixtures to keep your wi 


4 


eld shining like ery 
discolored teeth. keep 
bright and clean. You ce 


h the plain and 
y followed formulas 
book. 


FUN and PROFIT 
for Experimenters 
If you like experimenting 
with things, either as a hob- 
by or as a serious vocation, 
here are modern formulas which 

taken us a base, may lead you to 
unique discoveries and profits. 


ONLY $129. coin 
ast No fo Money Now 


Topas Science, Dept. 451 
353—tth Ave., New York 10, 8. ¥. 
Send me The Book of Formulas. 1 will pay postman 
1.19 C0.D, plus few cents "upon delivers 
joney back Hf ot satisfied. 


@ Tone tube 
for deep, 
mellow tone, 


shell to prevent 
tinny vibrotions 


Saw ww 


DYNATOWE = 


High frequency 
nating chamber 
for best tone. 


enamel coating 
for protection. 


ENGINEERED—Not Packed 


YET COSTS LESS THAN MOST 


The Dynatone has guts! It's the Lower back 
only special muffler engineered More power 
for your car. You'll go for its More gas mi 
deep, mellow tone—and you'll Longer Life 
go for these features, too — 


GOERLICH’S 621 smith Street 


No tinny vibrations 


HOLLYWOOD MUFFLERS! 
pressure Listen to @ phonograph re- 
cording of the Dynatone at 
your automotive dealer. Or 
write us for the name of 
your nearest dealer. 


Toledo 1, Ohio 


This saving by Mr. H. J. Lesh of Ook Pork, 
lMinois, is typical of savings made by thousands of Allstate 
policyholders, Many have soved more! 

See for yourself! COMPARE FEATURES—and RATES! 

Founded by Sears to give you more for your auto insurance 
dollar, Allstate is famous for low, fair rates (easy payments 
if you wish) ... famous for PLUS VALUE features... famous 
for fost, fair claim settlements. 

‘Mail coupon today! Get FREE Buyers’ Guide. No obligo- 
tion. Learn why motorists say, “You're in Good Hands with 
Allstate.” 


ALLSTATE 


COMPANY 
Founded by Sears, Roebuck and Co. 


Specialists in Auto Insurance .. . Agents’ ofices maintained in Sears 
stores in principal cities. A whally-cwned subsidiary of Sears, Roebuck 
toith aves and liabilities distinct and separate from the parent 


- RETURN SAFELY 


and Cou, 
company. Home Office—Chicase. ppiye SAFELY . 


FREE—Buyers' Guide to 


Better Auto Insurance ond rates 


for your cor. No obligation. 


CLIP AND MAIL 
COUPON! 


Post Office 


Stote__ 


a 
Ca i ee 
¥ 


Moke of Cor 


No. of 
Cylinders__ 


Cor Cont 


fs the youngest driver in your household? 
‘When does your present insurance expire! 
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nur 


BOOKS ON APPROVAL 


2) america wants te 
if? ood ropa. a 
Ze ides at 


‘basins 


ot 


¥ 


AIR CONDITIONING 
REFRIGERATION 


‘Ae Condtoniog ond Ratignration one of 
‘ameter grec! sppernety hl. Ov 
fod men ‘rw. sanaed tow—eended. by 
indairy, by the Amy snd oer vara, 
om rade wih nyo tare tne 
with hv west procical woiing a grect, 
‘oder shops of ACL Fro rom nd board 
oend Wp Worperation tree lop 1200 
ne 


avengers ACR tative, ane 


MAIL COUPON TODAY! 
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Don’t Neglect Piles 
and Colon Troubles 


FREE BOOK—Explains Dangers of 
Associated Ailments 


and colon troubles often 
ut rheumatic and other 


spread infection. ‘Learn 
associated chronic conditions, Write today for 164- 
page FREE BOOK. McCleary Clinic & Hospital, 471 
Elms Bivd., Excelsior Springs, Mo. 


GEIGER COUNTERS for Uranium 
Detection” (see at eft), TREAS: 
URE DETECTORS Yor kolay neon, 
None finer st ANY price. 
INFORMATION FREE, 


IJ MAKE YOUR OWN 
ws RUBBER MOLDS 


WRITE TODAY FOR 
NEW FREE CATALOG 


Build ee own JET ENGINE! 


Order these plans today 


Tight hay huarets of satiated tners: Sena for yours 


‘MERIT SALES, Dept. ‘R-29 '$ 
TO HOME 
PLANNERS 


Tie Designs, ell ice. si 


L. F. GARLINGHOUSE CO., INC, 


oO 


MAIL ORDERS—Postage Prepaid—Money Back Guarantee 
NEW—Imported Prism, BINOCULARS 
157 QUALITY ‘xis com 

6 power, yot fits ta. shit 

pocket, woman's purse. Pow- 
‘erful—has 360 ft. field 
ot 1000 yards. Finest 
quality ‘achromatic 
lenses "give briliont, 
Case sharp imoges. Grand 


| iwetupen f2° sports, th 


6x30 COATED, with Case, 
7x33 COATED, with Case, 
7x50 COATED, with Cose, 
8x30 COATED, with Core, 


START YOUR OWN MONEY-MAKING BUSINESS 


for customers with highly efficient 
ine which Is making BIG MONEY for others, No 
al skill or experience No shop or office 
needled, Operate business from your home, Write today 
for complete FREE Information, Address 


VON SCHRADER MFG. CO. 467 PL. RACINE, WIS. 


OTTAWA 


Mule Team Tractor 


painted wall 


@ ae CLAMPS 


New wittek adjustable hose clamps from 


in lots of 
jalve-priced 
COD, 

. | B & M DISTRIBUTING CO. 
lox 1343 Dept. C-10 Tacoma, Wash. 


@FANS! FANS! 


ALL TYPES — ALL SIZES 


MY SENSATIONAL NEW 


MAGIC- SCREEN 


12 POINT INCOME PLAN 
OFFERS YOU « 


BIG MONEY! 


AT HOME 
SPARE OR 
FULL TIME 


REPRODUCE ANY PAINTING, DESIGN, 
TRADE-MARK, PICTURE, PRINTING, IN 
FULL COLOR ON ANY SURFACE! 


EXAMINE PLAN—NO OBLIGATION TO BUY! 
FREE SAMPLE & FULL DETAILS! 


‘CALIFORNIA ACADEMY OF SCREEN PRO 
1 entree Ss 
| Rush FREE sample-tact 
| fer eC 12-Point Income 
examination. No obligation on my part, now or ever. 


| NAME. AGE. 


| appress. 


| erry « state 
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Television! 


Complete New Self-Teaching Guide Makes It 
Eaty To De ANY TV installation, Service, 
and’ Adjustment — Quickly and. Expertlyi 
Prepare now for the big-pay Jobe or your awn businets In the 
Yield. Learn television servicing quickly AT HOME... 
In'SPARE TIME... with this brand-new "Television Servic 
ve ‘tag’ manual. 
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BOOKS! 
BOOKS! 
ay, 


, BOOKS! 


Unbelievable BARGAINS! 
SAVE UP TO 72% 


Warehouse clearance sale—all brand-new books 
that sold originally for as high as $5.00—now 
only $1.39 each! Only limited quantities ava 
able of each title, Send no money now unless 
you prefer to—clip Order Coupon below and 
mail TODAY! If not delighted, return books 
within 7 days for FULL REFUND! 
901. HOW TO MAKE — EVERY TIME! You'll love 
MONEY—Small "Store and — these lampoor 

{ype of sulted. 
Citiey MERRY =G. 
ROUND, Fun-élled. draw: 
S908. MANUAL. O ‘ites. by “Runyan, 
iies—Time Out For Living. Baer, others. Were 
Getting the most out Both NOW. $1.39 
camping, collecting. 
661 pages 


#919. MATHEMATICS. 
Branches of practical math; 
with S-place 

Was $2.50, ry 
2931. CURRIER & IV 
PRINTS. § natural-color 


OMLy 


Independence. Every phase 
of successful business oper- 


highly paid field. 
NOW 81. 
#962, FUNDAMENTALS OF 
SuoPw Hand and 
wer cools; blueprint read- 
fig: Wn 31.73. NOW 81.39 
ous, 
PAIR. Basic man 
2940. FUNDAMENTALS 0 homeowner 


NDAMENTALS OF | ic7, tomer 
HADIO. Complete self rain. Plumbing, secre oot 


and building. #986. PLASTIC MOLD DE. 


types of molds and die 
make | working drawings 
Was $450. NOW 81.39 
988, FUNDAMENTALS OF 
ELECTRICITY. Covers. all 
cts of electricity! Titus. 
fas. $2.00. 81.39 


struction book covering ali 
aspects of air navigation t0- 
day. Was $5.00. NOW 81.39 

CARTOON | PACK. 


o 

will pay postman $139 each plus ‘shipping chats 
Books may be returned within 7 days for full refund 
2901-2909) a9 BLM 8H 


#980 2982984986988 


STATE. 
femit with coupon, and we wil 


ky eae 
Pes a 


‘TURE GIVEN WITH EACH PASSENGER TIRE 
‘AT MO EXTRA COST — SEND THIS ADI 


‘or 


STANDARD G4 N. Broad St, Philadephia 30, Pa. 


STUDY AT HOME 


WITH AM EDUCATIONAL INSTITUTION 


‘Air 

‘ARTS AND SCIENCES: Philosophy: Education: Lat 

tera; Public Health: Medical Jurisprudence: Psychology: Soc! 

Physics: Chemistry’ Geology: Pol. Science: logy: 

iw? Business and Commorce: accounting: Mathematics: Sta: 
tinties; Agriculture, Send for free catalog. 


MeKiniey-Roosevett incorporated, 4610-A3, Sheridan A, Chicago 40, liaois 


TRAIN in Our SHOPS - 


in AIR CONDITIONING, REFRIGERATION, 
ICITY, MAJOR APPLIANC! 


}, AUTOMOTIVE 


COMMERCIAL TRADES INSTITUTE Inc. of Ala. 
200 S. 20th ST. 284 IVY ST. NE. 

BIRMINGHAM, ALA. ATLANTA, GA. 

. VETERANS ASK ABOUT @ | TRAINING® © 


Say You Saw 
It In Popular Science 


LEARN 
{ ANOTHER 
LANGUAGE 


EASILY, QUICKLY, at HOME with The One And Only 


LINGUAPHONE 
WonLD's STANOARD CONVERSATIONAL METHOD 
tg you own hana pos eam era fo apnk French Seen= 
Sat 
Oa ey er 
adore yaw SPEAR Kad Ve fost arted 
jc copartd ante ss, Nott aa 


fib, "German, Rusan an Oriental language, an 
Taniguages by the, LINGUAPHONE CON 
METHOD. 


LINGUAPHONE INSTITUTE 
147-06 ROCKEFELLER PUAZA. MEW YORK 20, M. Y- 


WHICH DO YOU WANT? 


Normal Elimination 


Better Digestion 


STOP WASTING VITAMINS, MINERALS IN FOOD 


VITA=-MIX 


Makes It Easier 
to Get Essential 
itamins, Minerals 


<i 


From Fruits and 
Vegetables 


* VITAMINS and MINERALS. 
- ARE ESSENTIAL TO 
‘GOOD HEALTH 


1a preparing food the ordinary way, you usually peel off and 
throw away thone vitamin and inci Aled parts which are 
40'essential to good health. With the Vita-Mix you keep the 
Ratural health-giving food value, That's why you may. dink 
Your way 10 heat with ‘he Vita Mia” iwc, whips 
Chops, emulsifes all fruit getables into tangy, appet 

ipa drinks. No'cooking, julcing peeling of rinds necersry, 

aby to serfs, 


SELF CLEANING—ADD SOAP, WATER, TURN ON 


Look What VITA-MIX Does 
Makes health drinks in 1 t@ 4 minute, with. 
out boiling in'3 minutes, chops whole’ grain into Hour i 
ito A minutes, chope weaetate salad in'5 second Many 
fnratecnyos amr oF om ne NO dele 


9495 Sovemnce 


VITA 
MIRACLE 
Recipe Book 
Tora. vaue = $40.79 
oa ee = 


Order Now While Stain 


~~~ MAIL THIS COUPON RIGHT NOW 
WaruRaL roobs insrirure. 

Bept. P5-4, Olmated Falls. Onio 

Enclosed is $34.95, Rush me, postpaid, ono Vita-Mix plus gift 
Corn popper and Vita Miracle Hoclpe Book 


Sheol i Still Avail 


Name. 


Address. . 


city. 


WHAM-O 
SPORTSMAN * 
WITS UKE A.22 Rift — 
ILS RABBITS, SQUIRRELS, 
Powert sent, occurte 
For hunting. toro, 

rowing pets. 
Pareles 
am 


HUNTING 
SLINGSHOT 


Heavy duty 7 osh stock 
40 see belly extra rubber orget 

(GUARANTEED ot dealer, or send $1.2510) 
Whom-O ila. Ca, Box 88, South Fosodena, Cali 
+ Professional model of Net Slingshot Assn. 
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CONDENSERS + DISTRIBUTOR HE 
COILS - VOLTAGE REGULATOR 


y 
e 

Send a postcard to Dept. NI for the P.& D. memes 

TUNE-UP CHART for P.&D. ignition parts 

and fuel pumps...tune up specifications 


for the various makes and models of autos, 


P. & D. Manufacturing Company, Inc. 


19-02 Steinwa 


Presents its NEW 1951 
Line of TELEVISION 


2. CARVE 
> LEATHER 


Sy Easy to Learn in Spare 
Fascinating, Profitable H 
Have fun and make money too! 


from’ our huge and varied stsck of 
Leather Projects that come READY 
TO ‘CARVE AND ASSEMBLE. To 
select what "you need. write. for 
complete, fully-ilusteaied ca 
Contains’ over 200 photogray 
projects, leathers, tools and 
Sories. Learn this fascinating 
hobby-—start small and ex: 
periment. Write for catalox 
today, include 25¢ to cover 
Printing and madling. 


wwnirt wow yor comPutTt 


arate cRarT caTAi0s! 


LEATHERCRAFT 
Dept. PS-4 
175544 Giendol \oe 

Los Angeles 26, Calif 


TASOPE PHOTO-ENGRAVING PLANTS 
Establish your - 


wt 
‘orm cut for your time. Write 9 
Shae Ae OF TASOPE DEPT, PS-4, AURORA, MO. 


Skoperute', 


Seeder EA te 


Stag ats 


LASALLE Extension Us 
‘A Correspondence institution De 


/ 417 So. Dearborn St. 
483-06, ‘Chicago 5, I, 


wim FOLD = A= WA’ 
Guawnel sTéee Lees + 
Sipe came cody bs fachn to yp 
recat FOLDS ft ony ery seo 
Aisa lpgad hed th nRortr, 
petttene eter 


NEW 1951 CATALOG 
(MODEL AIRPLANE ENGINES + GLOW 
PLUGS © MARINE ENGINES + FUELS 
MODEL RACERS ACCESSORIES 


| 


Pleove RUSH. 


copies of the NEW 1981 OBR Catalog ot 15¢ wach 
Jn stomps or coins to cover handling 


I fer which 1 om enclosing. 


La 
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LEARN MEAT CUTTIN nr ate are 


a 


The steady dependable, trade of Mest Curing tanghc after you graduare. G. I. approved. Send coupon for 
easily in 8 short weeks. You LEA! DOING FREE’S2 page school catalog—TODAY. 
Cndet scrual" meat "marker conditions in big ‘odcre 
school at Toledo. 

For beginners or men with experience. Get a profit 
able store of your own, Remember, PEOPLE MUST 
EAT! Big pay jobs. Free employment help. Thousands 
‘of successful graduates. 

Buying, cutting, percentage, pricing, advertising, sell- 
ing, exc mplete retail meat education. National 
School established over 25. years. Get National train- 
ing NOW. Pay your tuition in easy weekly payments 


It’s New—Sensationally Low Priced! 


DIRECT-READING PHOTO-ELECTRIC 
“IDEAL” EXPOSURE METER 


GIVES EXACT EXPOSURE AT SIGHT! 


imply hold the meter up next to the subject so that the light 
‘and read the correct exposure 
«no dials to turn, no calculating 
of the fam- 
"80 accurate—every exposure is correct, no 
wasted 4 So inexpensive—every movie or still camera user 
can afford it. Beautiful LUXITE case. Nylon 
1935 neck cord. 
Wye 


GUARANTEED FOR THREE YEARS! 


FED. TAX 
Dept. PS-4, 14-02 Broadway 


FEDERAL INSTRUMENT CORP. “Zar sicovcny oon 
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"The bonds we bought for our country's defense | 
are helping our boy become a doctor!" 


HOW U. S. SAVINGS BONDS 
ARE PAYING OFF FOR 
JOHN AND HELEN DALY 

OF STOCKTON, CALIFORNIA 


“Our son Jim always wanted 
to be a doctor,” says Helen 
Daly. “Now he’s getting his 
dreamed-of chance to 
study medicine, thanks to our 
U. S. Savings Bonds.” 


“When Jim was 13, John and I began buying 
a $100 bond a month for his education 
through the Payroll Savings Plan.” 


“We've saved $3,550 now and Jim's in pre- 
medical school. We're still b U.S. 
Savings Bonds to see him through.” 


The Dalys'story can be your story, too! 


‘You can make your dream come true, too! Start 


right now! It’s easy. Just take these steps: 
1. Put saving first before you spend a penny. 
2. Save a regular amount systematically, week 
‘after week or month after month. 


3. Start saving automatically by signing up 
today in the Payroll Plan where you work or the 


Bond-A-Month Plan where you bank. Saving 
just $7.50 weekly, in ten years builds $4,329.02! 
‘You'll be providing security not only for yourself 
and your family but for the free way of life that’s 
0 important to us all. ‘And in far less time than 
you think, you'll turn your dreams into reality 
just as the Dalys did! 


FOR YOUR SECURITY, AND YOUR COUNTRY’S TOO, SAVE NOW— 


© 
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THROUGH REGULAR PURCHASE OF U. S. SAVINGS BONDS! 


Your smernmes donot ‘his advertisement. It is donated by this publication in cooperation with the 
cotislng Coanell and the Magatine Publishers of Amer 


imerica as a public service. 


WAR SURPLUS ~“@ 


OPTICAL BARGAINS 


RESSURE GAUGE 
fowe Use 
Chan ari 


120-0 lubbard. St., Chiengo. 22, tH. 
“Additional information upon request 


Fake 
When Writing To Advertisars 
se Mention Popular Science 


Wear a Form Fitting 
MILLER Truss 
which provides natural freedom 

: ork 


(= 


Write me today for FREE 
descriptive circalar. Sent in\s plain, sealed envelope. 


FRED B. MILLER Manufacturer 
Dept. P.S., Hagerstown, Maryland. 


Tew Advertising Machine 
Prints Post re 
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age. 


INSTITUTE OF APPLIED SCIENCE 
ent. 1364, Chicage 40, I, 


Amazing Invention 
Defrosts Refrigerators 


Pays Salesmen Up To 
$210.00 a Week! 


Fo 
EVER 
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(SAVE UP T0507 


BY DOING YOUR OWN 
HOME REPAIRS 


You can save up 
to 60% on home 
repairs — and 
have lots of fun 
besides — if you 
follow the simple, 
easy - to - under- 
stand instruc- 
tions in TINK- 
ERING WITH 
TOOLS! 

Tells you everything you need to know to cut repair 
bills—how to refinish floors and furniture, how to 
repair electrical appliances, and plumbing fixtures 


how to lay sidewalks, shingle roofs, plaster walls, 
renew sash cords and hundreds of other repairs and 


TINKERING 
wk TOOLS 


WENRy H. SAYLOR 


1 | improvements around the house! Never before has 


so much valuable information been crammed into 
one big cloth-bound volume to sell for only $1.49! 
ks of similar size usually sell for $2.50 or more! 


SEND NO MONEY NOW! 


Just mail coupon below and pay postman only $1.49 

plus mailing cost for this DeLuxe edition. If, after 7 

days’ examination, you wish to return book for any 
on, we'll gladly refund every cent you paid. 


| POPULAR SCIENCE—De, 1 

| 353 Fourth Avenue, New York, N. Y. 

| Send me the new 260-page cloth-bound book, TINK 

| ERING WITH TOOLS. I will pay postman only $1.49, 

| plus postage, on delivery. If dissatisted, 1 may re 
turn book within 7 days for full refund. 


Sif you remit now, we wili pay postage. 
id gua 


“WOVEN-Gards” 


BETTER 
Hand Protection 
at Anes Low Cost 


INDUSTRIAL 


FISHER RESEARCH LAB., IC. 
PALO ALTO 


Permit ede! Suaraa 


BUY U.S. 
SAVINGS BONDS 


FLASH Your Turns 


5 & L AUTO SALES 


Box 6414, Dept. E-1, Chicege 7, Ul. 


Yes, More Brilliant 
Than a Diamond! 


Amazing New Discovery 


Write today for the FREE illus- 
tested booklet chat tells the full story 
of he atest 


Yes, this marvelous gem has 


» more fire and a more 


en's dietinctive rings, and 
sc wich experdy cut Kenya ses: EASY PAYMENT TERMS. 
The Cinderella of Science ‘ 

‘enya gems are the sensational dis- 


3 Write Today or Send C " 

Repeat, for FREE Illustrated Booklet 

KENYA GEM CORPORATION, Dept. 304 
Philadelphia 44, Pa. 

(-- Mail This FREE Coupon Today -— 

[spy om ori et 0 atiaanoin Pa 


Please send me cbligation, the FREE illus | 
trated Booklet wllng ell about Kenya Gomer i 


COATED! FEATHERWEIGHT 


130, $6q-50 


COATED 
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TRAVEL for 
ATUNCLE | SAM 


START 
as high 
as $3,450 Year 


Prepore NOW For 
next Examinations 


/ FRANKLIN 
/ ANSTITUTE 


(Het Government Contraiteds 
Dept. R-80 
Rochester 4, N. Y. 
Rush to me, entirely free of 
charge, 40-page book with: 
(1) A full description of U. S. 
Government jobs; (2) A list of 

v. ernment jobs; (8) Tell 
me bow to qualify for a job. 


% KNOW your car aa 
MOTOR TUNE-UP 
MANUAL 


Gives you ALL the informa- 
tion you in order to 
understand THOROUGHLY 
the modera automobile en- 
gine and how to keep it io 
top running o 


ALL principles os wall os 


PEEPS RRUEOT ou BE 


eee 
eee aeear tnt 
Se sie 
et, bearings, 
cae 
eae i 
on fuels included. | 190 diog., it. 
SEE IT ON APPROVAL SNSSNNNSNNNY 
Metin i er a y 
Pott mess Taree Ne BE Z 
Signed... Y 
Aad y 


Hi 
Lu 
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Write today! 
AC Cottage Gr. Chicago 16 


wonder 
it item, 
Cause It wer 


aazo.0 WON Ross 


fon ag."h, 43, Miami, Plorisa 


When Writing To Advertisers 
Please Mention Popular Science 


OIL FILTER REFILLS... 10¢ 


Here's News! Ordinary toilet 
paper makes an ideal oll fi- 
ter. Laborator 
ifeieans oll faster and better 
opular makes of filter 
elements. All you need is a 
imple set of 


RETLIF CORPORATION, 
1239 No. Highland Ave., Los Angeles 38, Calif 


SPEEDEX 
Two Types 
8 H.P. RIDING 

H.P. WALKING 


Efteet. New catalog 


many labor-saving Uses. Complete descriptions, 
SEND POSTCARD FOR YOUR FREE 
‘COPY OF NEW CATALOG TODAY. 

SPEEDEX GARDEN TRACTOR CO. 


Box 216-D12D, RAVENNA, OHIO. 


PROTECT LIFE and PROPERTY! 


Fire-proof ond theft- 
proof your car. Simply 
pull the Safety Master 


Send for further in- 
formation. 


Safety Master Switch thown 
above retails for only $7.95 


R&C OF PENN., INC. RAMEY 1, PENNSYLVANIA 


glevice 

avant 
Exdiutive op O° 
rae 


CAMPBELL-HAUSFELD 
Spray Painting Outfits 


DO more and beter painting 
in an hour than you can 
brush on in a day. Same com- 
pressor inflates tires, lubricates 
ars, tractors, implements. 
4 models, precision built for 
trouble free service. Last a 
lifetime. Gasoline or electric power, 


See them at your dealet 
‘or write for’ literature, 
ving bis name, 


4 maid 


New Low Priced 
Pressure. 


re » dwork 
- in size . . . giant in power, 
THE CAMPBELL-HAUSFELD CO. 

151 RAILROAD AVE. HARRISON, OHIO 
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WORLD FAMED SCHOOL - 


ESTABLISHED 1884 


ince Administ 
‘iso "fovweeks diploma courses in Surveying and 


Accelerated courses. For ambitious 
ory department. Approved for vet= 


Graduates tm, Demand. Hold positions of responsiblity the 
Warld eter "Pincement survice Future shortare of engineers ERMAN'S DIAMOND LOAN BANK 
IRaicneea"evtomre now. Tor the "lant itary” oppor EFT, 75 BERMAN BLDG,, BALTO. 1, MD. 
VETERANS: You may sill obtain training apd college de- 
Frepratntestite Galle under Wresent Gi Bhi” Goat eopee- 

set Guarter fuse eT 


ies are holding 
Tepponalble positions with unlimited opportunities for future 


Well equipped, modern buildings and labs 
ma stare quarterly. “Enter Starch. June, 


‘Mall Coupon Today ——————. 4 


pu STATE, Wg Outece I 


arse ttn 
argent eretar a 
| cy metas Gintcotal, ed 


HANDI-HONE| 
the Te 


Thet Sharpens Tools” 


sito ane 
ne experience omlete 


ferrwctions, Sond today for Fite Catalog. 
nBELSAW MACHINERY CO 
wane City 2, Mo, 


a naan aaligea BOAT KITS 


First Time Ever! Expensive ‘Yacht’ Look! 
nto pon sets pet 
Se Si 
pated: 
mode TF sy row $685. 
BAY STATE BOAT CO. 
Sa mat Hy aonb, Mase 


SURPL Us SPECIALS! / 


NEW! 12g QUART “C.T.0." 
= FIRE 


EXTINGUISHERS 
All BRASS cave 


ited pray: 


SUPER JET 
TABLET FUEL BLOWTORCH 


FISLER SALES C eee | |etecrane powers ca. a PS-2, St. Chars, I. 
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& FASTER, MORE PROFITABLE 


Your customers are 
you sharpen their mowers 
Sethe IDEAL! Docs. a 
Tse, "precision "job with 
site"momers sharpens 
roving engine or handle? 
Compicce with bed. kaite 
grinder and lappinkin te 
Fonditioner. Send pos ca 
tinday for Tree catalon. 


Dept. K-4 Plymouth, Ohio 


DOUBLE SHAFT MOTORS AT 50*/, SAVINGS. 


Ye HP—$1100 1/, HP—$1200 
1150 MPAL Split Phate—t4rx3" Share 
1, HP—$1400 

180 neal 


THE FATE-ROOT-HEATH CO. 


ITALIAN ACCORDIONS 


All types, all models, Very best. Hand 
fteae Pay ‘Buy direct from 
fio 


Unas. We take any instruments int 
Send name and Address for PREE eat 


ITALIAN ACCORDION MFG. CO. 
PS-4, Chicago, 19, 


2d, $2435, 


J-J MAIL _ASSO., 


Say You Saw 
It In Popular Science 


Now She Shops 
“Cash And Carry’ 


Without Painful vanry 


As we get older, stress and trai 
sive smoking or exposure to cold 
kidney function. ‘This may lead 
of nagging backache, loss of pep and energy, headaches 
and disziness, Getting up nights or frequent passages 
may result from minor bladder irritations due to cold, 
dampness or dietary indiscretions 

Te your discomforts are due to these causes, don"t wait, 
try. Boan’s iis “a ald diretic." Used. succesfully by 

8 for over 50 years. While these symptoms may 
wien. Otherwise oceur, it's amusing how ‘many 

jive happy relief —help the 15 miles of kidney 

tubes and filters fush out waste. Get Doan's Pills today! 


\. over-exertion, exces 
jometimes slows down 
y folks to complain 


PARTITION 
OFF AN 
EXTRA ROOM 


Provide more usable sj 

in your home by turning 

larger 

ones. For example, partition off a large 
double parlor into two rentable bedrooms 
or a small apartment. You can do it easily 
at low cost with Gold Bond Gypsum Wall- 


board. Nail the sturdy fireproof panels to 


a 2x 4 framework. Seal joints with Gold 
Bond Tape Joint System and paint with 
Gold Bond Sunflex—the one hour wall 
‘ou prefer,Gold BondGypsum 
Wallboard takes wallpaper or texture 
beautifully. For further information, write 
Div. W, Dept. PS-41. 
Available at your local Gold Bond 
lumber and building materials dealer 


NATIONAL GYPSUM COMPANY 


Tioare's 0 aroct foating to etog 
something for yourself, where all the 
profits go into your own pocket. American 
floor sanders make it pos 


work up to of large on enterpris 
ire... all depends 
jon to get ahead. 
jell-oll” booklet en- 
led “Opportunities in Floor Sur- 
facing". Use coupon ond en- 
@)\ close 25 cents in coin or stamps 
to cover handling. 


AMERICAN | 


FLOOR SURFACING MACHINE CO 
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Start a Business in Your Backyard 


General Concrete Vibrator 


BLOCK MACHINE 


CAPACITY 1000 BLOCKS A DAY 


17-JEWEL WRIST WATCH 


ORIGINAL PRICE E $69 
INCABLOC p2hShog 
WATER-DUST PROOF 

Worn by Army, 

Navy & Marines During Wer 


LIFETIME WRITTEN rwaTtald® 


‘Order now... while they lost 
TRIAL OFFER! Wear ot our risk 


ManyiaNo ‘Bis 
501 East Battimor 
Tree Welch & Diamond Ring 
Practically Wholesale Prices to User Direct 
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Just suppose - 
everybody had 
the same face... 


Imagine how difficult life would be 
if you couldn't tell friend from 
stranger by just a glance at a face! 

‘And imagine how difficult your 
shopping would be if you couldn't 
identify the goods you buy by the 
makers’ brand names on them! 

What faces do for you on people 
you meet, these brand names do for 
you on products you buy. 

Because of brand name advertise- 
ments in these pages, you can do a 
lot of “shopping” sitting right where 
you are now. You read about new 
things, changes in familiar ones. 

You accept or reject, without stepping 
out of the house, Brand name 
advertising keeps you informed, and 
saves you time. 

Because of brand names on the 
goods in the store, you quickly find 
just what you want, and know just 
what you're going to get. Brand 
names safeguard your money by 
assuring constant quality and value 
in the things you buy. 

Because makers of brand name 
goods know they must compete 
against others for your favor, they 
have to strive always for new ideas 
and better quality. Brand names 
assure you progress in continuous 
development of goods for better living. 

Remember —as you look through 
the ads in this magazine—nowhere 
else in the world do people get the 
protections you get when you choose 
among American manufacturers’ 
brand named goods! 


Whenever you buy— 
demand the brand you want 


Brand Nemes 


Qoundation 


INCORPORATED, 


A non-profit educational foundation 


a7 west 57 $1 


Ball-Bearing SPEED WHEELS 


JUVENILE WHEELS $2536°°71005) 
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aemove Pugs 
Unuert Rubber Tobe 


DETAILS FREE! and Squeeze 


WRITE TODAY! oy 


TREGLOWN Co. 
200 West 7th 


ADDRESS, 


Cte 


‘TSE GOLDAR COMPANY 


CLEAN PAINT BRUSHES 


in Minutes with NEW 


Kwikeeze 


REAL DIESEL ENGINE 


| @ SOFTENS hardest brushes 
usually less than 30 minutes. 


@ CLEANS OUT fresh paint 
instantly! 
@ DISSOLVES ali paint fin- 
|, Shes easy > 
@ HARMLESS to hands and 
brushes, 
Pint Can only 59¢ AS 


CLEANS SEVERAL 
BRUSHES 


Noceattee seme Needacher (stnp 
FEEL GREAT. 
enki ye 


HANGOVERWS 


IN A JUFEYE 


See For 

A REAL SURE-FIRE SELLER! Free 
THUGS AND THIEVES BEWARE! Circular 
Write 


eective substitute for danger 
Needed ‘in stor et 


Banka, Autos aod 


SAVOGRAN 


Hagen Supply Co Dept. D-504 St. Paul 4, Minn. 
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NOW! YOU CAN BUILD YOUR CHOICE OF 


78 RADIO “> TELEVISION SETS 


Easily and At Low Cost! 


IT’S AMAZINGLY EASY TO 
BUILD YOUR OWN SET! 
Beginner or expert—now you can assemble 
a 30-tube TV set . . . convert your old radio 
to a portable . . . build a short-wave set . . . 
rig up a home intercom system . . . build an 
all-speed record player . . . add an automatic 
tuner to your set make a matchbox radio 
. .. service your own video outfit... and do 
scores of other fascinating, money-saving 
jobs! It's easy as with this new, 256- 
page, lavishly illustrated, 6-color book! 


SIMPLE AS A B CI 


Directions are so simple and down-to-earth that 
you can't go wrong! Prepared by POPULAR 
SCIENCE Editors for men who like to tinker and 
want the thrill of BUILDING REPAIRING 
:. , REMODELING virtually every type of Rad 
Television Set or Record Player! Over 900 dia- 
grams, charts and drawings show you EXACTLY 
how each step is done! 


pages, 212 wiring 
Eat least $3. 
‘own presses—YOU PAY ONLY $1.98! Tha 


di 


Value! Bue because we printed it on our 


fraction of the money you'll 


FULL WEEK’S FREE TRIAL! 


HOW to BUILD 78 RADIO AD 


Order now while limited 


Send No Money Now! 
Science reader, you're entitled to a 7-day 
‘rial while this in edition lasts! Clip 
attached coupon « . When your book ar- 
rives, simply pay postman $1.98 plus a few cents post- 
ape as payment in full! Ac the end of an entire week, 
if you're satisfied that it’s the best Radio and Tele: 
vision Manual you've ever seen, keep it at no further 
charge! If not, return it for full refund! 


MAIL COUPON TODAY Ea 


Popular Science, Dept, 451 
53 Fourth Ave., New York 10, N.Y. 


jend me the book(s) checked below 
(OW TO BUILD 78 RADIO AND TELEVISION SETS 
O Regular Cloch Bound Edition: $1.98 


1 De Luxe Edition bound in extra-heavy cloth, stamped in gleaming 
gold, with stained page edges: only 50c additional—$2.48 


(Cl RADIO FOR THE MILLIONS, De Luxe Edition: $1.98 
{ will pay postman price plus postal fees. If not completely satisfied, I may 


edition lasts. 


return book(s) within 7 days for full refund of purchase price. 
Name 

Addeess. 

City. Zone... State 


1 (1 Check here if you send payment with order, and we will pay all shipping # 
1 costs. Same return privilege. i 
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Two of the 78 sets 
You tan choose! 


ANOTHER RADIO 
BOOK BARGAIN! 


RADIO FOR THE MILLIONS 
Here in one huge volume are hun. 
dreds of NEW RADIO IDEAS you 
can apply to every phase of construc. 
tion, renovation and repair! You can 
build any ‘of 78 marvelous radios, 
phonographs and recorders and save 
OVER HALE. the of (a store: 


bought set! Simple direct est 
plans. 648 pictures and wiring di 
grams. 192 giant pages. Special De- 
luxe Binding: $1.98. 


Order this great radio 
book on attached coupon! 


MODERN mower SHARPENER 


FOR AWN MOWER SHOPS oni 

FIX-IT SHOPS 

GOLF COURSES © PARKS 
sons 


vacu - maTiC CO. ‘7617 ~ aw. ‘State St WAUWATOSA, 
$ FREE COURSE! BIG PROFITS! $ 
Flocks & Sandblasts 


77 a1 ether popular cars 
V8 Duol Sets 1595 


med Silentips 


FREE! Shows HOW to 
HANG WALL FABRICS 


Helps you 2 pages of jilustrations 

and instructions to help 
do your own you apply beautiful, 
decorating Practical Wall-Tex fab- 


ric wall coverings. Tells 
how to treat wall sur- 
faces, prepare canvas, 
hang’ around doors and 
windows, butt seams, 
eliminate blisters, wrin- 
des, hang on ceilings, 
figure rolls of Wall-Tex 
needed. 200 lovely pat- 
terns at better wallpaper 
and paint stores. Mail 
the coupon. 


Mail this coupon fo Columbus Coated Fabrics Corp.r 
Dept. PS-41, Columbus, Ohio, for Free Do-it-your- 
self Book ond somple swatches. 


My 


‘duty 10" knife. Tempered steel. Tough, 
rawhide-bound handle. Rore souvent, unvwwal 

gain. Limited quantity. Sold divect only. SendS2 
to Wholesale import Ca. Dept. 8 6045. Marengo, Alhambra, Calf 
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MOTORCYCLES: 
BICYCLES, SUPPLIES 


VeRPOONDITIONED motorercies and mo- 

‘Chromium " accessories, Complete 
Weck Tndian’ Wapert” rebuilding 
dian “Motoreycie Sales, 


rane Motors, 2015 
‘Los Angeles 6. Californi 
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ATOR Repairing Books. Supplies 
aquloment, Gasoline Fateh, Write for c= 
‘Curiman Mig. Co.. Maryville. $6. 
200, AMP welding Reneraiars. Brand pew. 
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SCREWHOLDING, Screwdriver 
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‘cata to Bulle 
Boats” wook. 41.00, Steveland Boat Btues 
Ein co!"Bept a-7r, Cleveland 13, Outs, 

SAVE 2/3 cost. Assemble your own 

We furniss parts, No experiguce pecenary | 

vebgata Cruisers, ‘Husteated Catalog 
Ber'Sildwect Brat Compass” Mensaonee 
Paiis'T. Wisconsin, 

‘BUILDING A Boat) fave Maer on 
hardetovget Items "Sena for Pree catalon” 
Gtnrka ite. 47 Borden Lane: Woodstock. 

TWIN Tank Boat, Plane #10. P38 
‘Tanks $0.93. Free Picture’ Tit Tank: 
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ENGINES, MOTORS, ETC. 


WINDING Date sting 225 motors 
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$20.00, Cauitel Motor Industries, Wemper® 
Shee Michigsn 


bere 


16 AMERICAN POLICE JIU JITSU 


fe 8225. Variety 
House. Bor 46-4 Wall Station. New York & 


1g RODY-BUILDE 


BODYBUILDERS. Your, training rob 
lems a 
Jer 310 Buclia, Philadeiphia 2 


SSIAEING Press brnud few Ehiolare 
Pree trial Polder Binocular Selecting 
eel ‘ie 


TANSELLS, Dambbeie Eeerca 
Beni, Coursta. Pree booklet. Good 
Bell Go. Reading. Pex 


19 SPORTING GooDs, 


GUNS. 
FISHING TACKLE, ARCI 


ERY 


SMAEURAUISE'S Cat 
Bulsinunder 430, Quivica Specaities, To: 
beta 1 Ean 


190 PROFUSELY illustrated 
tate atid modern pistols, swords. 
Srmcr" etc Se. Robert Abels PSO 
Stgton Ave..New York 21 


00, Monthly Ralnine An: 
ree New Zealand apie, Plenty at: 
ge ‘Particalara tree, White's Rabbitry, 


‘CAST fron Molds—for eur own 
uinkers. Write for tree Wustrated booklet, 
Reading Instrument Co., Box 16. Readius. 
Pennsytvania 


| gun cleaning rods 
joodsaas, Box 1933, 


ins, wnodern, obsolete List 
ve. 36 Main. Coopers Stile, 


‘OVER 500 
40 cain. Ba 


Sg Re 
100 _South Unie Street. ‘arlington ove 


ie Gun Prices. “Lists 
‘Americans Revolvers $1. Ploneet Press, 


igs 
eth’ s Willmar, Minnesota, 


Newark 3. OMe. 
MAKE Big Money? aise Chinghitia 
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Salt Lake city. Utah 
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FROG RAISING 
~SRAISE FROGS!” New book tells how? 
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Hox 7002. New Orleans. 10, Loulslans, 
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Main St. Kansas City 8.-Mo. 
40 ACRES retirement farming 6195. 65 
Monthly. Armstron. Shook. Mo. 

‘$4.18 PER_ Acre: “Onark” Lands Pree 
List, ‘Maps, "Bax P5165. Cole Camp. Mo. 
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‘YOUR. ad here will be seen by 3.992.000 
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Teather pictures Sell “on 
‘sample 


we HOUR” Gayl Gall_name_pinigy Tor 
houses. Pree Sample, order blanks. Write: 
National, 214 Summer, Boston Mase, 


G__HIGHGRADE SALESMEN 
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yon pants, jackets. = Shoes) ust: 
Yering ete: Sales ‘equipment tree" Exper 

‘usneceasary, Nimrod, 4923-AV Lin- 
Soin, Chicago, 


‘Superior Match 
Go Dept Puss 7530 Greenwood. Coeaso, 


‘AD Matches 


today. 
s3""Went Jackson” Blvd, 

Bept. Pu. Chicago 4-iilinols 

@ ‘EDUCATIONAL 


AND INSTRUCTION 
MULTIPLY Your Incomes 


Romics Course, 31:00, 
Gompany. 45 cunton 


TEDIOMLCeneratey oe 
rent demand. We train you in your own 
oe. Catalogue free. imperial Technical 


Tost Austin, “Texas, 
MAKE Up To 33-845 Week us a Trained 
Practical fuiekly ‘at home. 


ot ‘Nursing: 


ACHIEVE business and fnaneial sucess 
Buudetr ome st umes Quickly tented. 
Free folder Write Cote de Ausoctates, SF 


a Gorapany. 48 

linton St., Newaik 2.N, 

Tuan Spving pation el 
Satade. Sel Big arene hams 


See Pull of, spare tin is: Pree, NO 
obligntion’ ills: Box 205, Cedar Grove. ie. 


ba ‘win degree of PSD. or AlsD_ 
Solve tetital worries, Pree Book College of 
Daiversat Truth, siei-k N. Clark. Chicago, 


eg re Re + aa Easliy at 
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EARN while You Learn. Day or Right 


VOICE Secrets! Information Pree! Stu- 
io. HGS6A. South Jersey. Norwalk Calif 
BOUGHT, sold. rented, Us 
see, sree Mele. Baker 
threpChicazo 40. 
PERSONAL pay. 


seers an of tested Pod to 


ised correspond- 
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vior-Control 
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36 TYPEWRITERS AND OFFICE 
‘MACHINES 


TERRTOMATIC. selteeaiig, Fost Gard 


rinting Duplicator $13 60, Envelope “A 
Eressing atachines $24 50, Bittsura 
frrier ‘company’ Sa6Gourth “Aven 


“TYPEWRITER to 30% Dies 

gaunt from Original Price ‘Catalgaue Pres, 

Apple. ean Westchester Ave. N.Y. 50. N.Y. 
writer office mi 

‘Dixie Service, 


Sine x. Caroline. 
71 OFFICE SUPPLIES & 
EQUIPMENT 


SIYPEWRITERS 427-50. Adders 91350, 


a ed eee 
ie Brepden creme 

TEKD With Spend few hoammy Wei: |78 RUBEN STAMPS 
dit Manas of Gece get Nf | ™ ye me 


eat nd deta 
Bet_Bfuit Hoyne. Chieage 30. 


Notary Seals: Printrights Wauwautoras Wie 


Fulaluble methods 


SELP-HYPNOSIS. 
$1.00 Hampton. 3131 Hamilton Way. Los 
Kngeies 26. California. 


39_ PRINTING OUTFITS, SUPPLIES 
GARINT Jour oem gids Ratonery. or. 


advert 


cule Stee, mon 
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Type Supply Liste 
save. Pena, 
“PRESSES. per, Cutaloe Ide. 
Printers Supply. 211-8, ‘Springtelas Me. 


PRINTING, 
MULTIGHAPHING, 


Box P-tle. Troy, 6, 
30 LANGUAGE oUTFITS 


oe 
Seah ap eat he | 2 
Colorado Springs Colo. ‘- 

SOIR Wier OR Be pu 
Srey es Sy ES 


Onto. 
34 CARTOOMING, SIGN FAINTING, 
:AWING AIDS 


=a 7 tae Money With Gimpie 
Gartoans""—A book evervone who kes 

Gtaw should have. 1 is frees 20 qhigation. 
Dept foeeg Pleasant Hill Ohio, 


‘DOODLER'S Delle! Novelty Pad As. 
sortment: 3 Memos, x 


“PHOTO. Offset Special: S000—sisxil $14, 
‘Boor $146 | gam fe ri 
onesGompany.Prascesiown WH | Newark ge Nene 160-8 Monroe St. 
Glasses. Sindy at | oie DUSINERS Cardy Fam Premia 
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4m. 1000 3-COLOR em! 
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ne eee, eee eae 


Free Progressive 210-b Burkhart, Cincin- 


"120-8 Bunioe. "Webvier 


Sulawney.. Penna, 
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Vaughn, Port Worth 


Revered Patent" AGotneye, Sule 4 
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ne Washingtos, £°D, 6 Bemstered Pate 
Ene Attorneye. Wrive for tatormation 
gr, fee broshare 
ea ele 


INVENTORS: Write 
Evidence of Invention. 
Bullding.. New. York. 


INVENTOR'S Guide” tree Prank Bi. 


Lederman, “Registered Patent Attorney, 
Iga Nassau Street. New York. 


istered Patent Attorneys. 
dine: Washington 1D. 


ATENTS—Iiving Co. MeCathran 
ft Bide. Washington 


aeLachien 
Renistered Patent Attorney. 


“INVENTORS: Without obligation. write | B2 Longwood. Cuieago 

for information explaining, the sttos you |” INVENTIONS. Wanted Your laveaiion 
should a em aetenl, OD ZOU | and patent ‘and promoted. Weite 
wentiot John 'N., Randolph, Regi oy s ¥ 
rcs ie Fetes, rs | fees See bs 


CASH-In On, Your Ideas! Get the “In- 
yentor's Guide” Gives step by step, 
ISstructions, “How "to ‘Develop 


fal 


SINP Mode! and yacht supplies, eom- 
iste Tae pete Sgt 
Wit Side uta Se New Vending 
POWER. Models Unusual steam. gaa- 
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fhe rs ie Bes ene 
Hi West isan New Yorn ti, Me ee 


91 HOME CRAFTSMEN 
MAKE ‘eather belts. bilifoids. parses, 
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zs have requested our assistance in loeat 
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LEATHERCRAFTERS: Big. itustrated | 
everything you ‘need ibe. | 


MINIATURE, Tool Reproductions. Tie 
gups 22 Saw, Hammer. axe. Shovel. 


ea 


"slags “Grube, tt Eexingion. ‘New 
ork 23. 


of Classified “Advertising.” 
‘09 Full size Jig Saw patverns of beauti- 


ull shelves grtaments eye, novelties 
Bhus Hlow Where to (bell ni 
Mastercraft 448, 7041 Olcott, Chicago’ 3 


98 BUILD IT YOURSELF 


BUILD Your Gen. “Tractor 
WAIRInE. ziding, “Pree infor 
Vadior Go, Bebe Camplourie. Calf 


LUCKY Pixie Brooch, Sterling silver 
ished 


five Price $2.0 postpaid’ tocluding tates 
Sepa tlen Ge": Stata arora 


Direc 
‘Box 


BUY 450,000 Art olesale. 
tory’ ot VFetundabie). "Puolisheis. 


SStd-Pe*pewont 3 
1ol_FOR SALE—3ISCELLANEOUS 

‘DRESSES 10c: Conte $1.00; Blouse 
Free Catalogue, Crown, $ei-PS  Soxros 
Sireer new York 2 

Og DOQRSMEN Salk 
Fwd ve. ‘Pilteburen. in Pa 

ph UMENOUR Tape: 100 oot Tal glogs a 

dare ‘oases’ “Bes 

Bese! ‘peathers, (os "West Iaith, New 
York City 3s 


Ie? WANTED MISCELLANEOUS 


Shakers — 
rer, @13 alle= 


Built-in kitehen cabi- 


"REAMLINED. 
to ft any kitchen. Tilustrated manual 
rien, dealing aid, conatractign. All 

Yor" s1.00,""Thombert Company. Newion 


‘ORANDPATHER clock building madi 
gair, Shoptested photepackt plans dl 
ineapolls 


SGueinpel Clocks, 


ve heeded Farm 
gndtHlome Sachinety, eaaiy built by You 
mm. salvage materinis. Kenseth Neves. 


SPE: Be as ra ae Coy 
Blades 


‘Doublesbdge Razor 
ime: Herkimer 1. New York. a 
T00 


DASCELLANEOUS 


“ EEARN Watch- Clock Repairing af home. 
while Tearning Wwe fx all watches Yor Fos: 
Thauire Modern rechnteat Supply Co, "53- 
HS" weet 42. Street, Now York 16. Wi. ¥. 

WATCHES Completely Repaired: 350, 
Guatanteed®, ervawits, “Siena 
‘ve. Bron 1 HY. 

LEARN Walch Repairing at Home— 
preel'Wrie United watchmakers, $15 Co- 
Kubla Lafayette 


“BUPALO” Denulifully Dronied de 
en arrizoss, Rew Meme 


ture, Plsher 
‘Alto Californie 


(Quicksilver) Tanta 
en Metalaeeal 


‘MERCURY —Hi 


‘Con: 
talners, Write ‘Mercury ‘erinina 
‘Wood. ‘Mase. 


Nor: 
10s FOR THE HOME 
BEUTRACKbeastiful durab 
ast, 


practical Banoo atch 
[SF posoaia, Grist Mil, Bask 


ined 


“CUE own Hair” daveg 3,08, nota. 
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ioe PERSONAL 


PSORIASIS Sufferers: Has overyth 
talied to bring tren teapotaty, hel trent 
Sesions and itching? Then write 
feday” for Pree important information 
‘You heedn’t invest one cent) Phxacol Gea: 
Batty, Box 4097-8. Cleveland, 
DETECTIVES 
lait tree. “Write, 


tunities. Parties 
fagoner, P=128" Wert 


HOW Can I Find Quit” You Can! In 
formation diserestiy: dev 


Renssnable. Goniden: 
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‘Malls Three Month. 256, 


tubted Biteeary sh. Harvey 


WATCHMAKERE sence 
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any. Culver otty Guifiornia 

MWATOHMAKERS! Berinners! Walches 

‘Descriptive Lists) Bow 150, 

Sincago 90. Tuvan 

WATCHMAKERS! Beginners! Watches: 

if Descriptive Lists) Bor 10 BALL, Polnt Pens si. Postpaid. Chea 
Bicone bo. uote ex'than veflis, Pojeskey: 31H Poplar. MC 


35 OLD GOLD, WATCHES, ETO. 


EST Gash Pala For 
eels, Gol ‘Teeth. Watches. Silverware. 


Carmel, Pa. 
LUMINOUS Paint Glows In Dark. Hobby 
‘sue’ $00 Postpaid. Guarantee Progucts, 
nis Bend. Indiana: 
LaEEE Oo. | ‘Teich, Davied Treasure 
‘cost guperasensitive equipment 
Be Tnerncsre: Gien Selentine. Box 
fen Elly. Linas, 


JEWELRY 


GOLD Plated Jewelry supplies, 
stoner, Pearls. iiustrated “cataiog 
oe Barry. 47-Mt Brantora Pisce, 
2 New Jersey. 
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DILES! Tormented with itching, bleed: 
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aa Ob. 


pRCREDIBLE! een 
i superman overnight! Wloot every: 
Sar ayant ‘does al 
ition 

wood, 


Sori yhete loa, oe Tn8-Va, Ho 


Lancaw ine: Gene Foun poe 
ney. 120) Arioone Street, Ei Paso, Texas, 
INFORMATION for single. people By 
Human Relations ‘Consultant "Dr B. 

Esme! Bos 318, Les Angeles S3" Cali 
VALUABLE. Big Mails, four months 
Bg WHeht Publlentions, Zae-kt 
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ADVERTISING 


132 GARDENING 


“ADVERTISE, Newspapers 


ising” Buren. 
‘3 


Advertisements prepared 
‘Advertising Agency 
Citicago 


(Established 


‘24 WORDS im 60 Weeklies, 54.96, H. J. 
Darnell TIO" Hays Jackson Tennessee 


WONDER Plants—Raise Cultured Cactl 
and Exotic Succulents for pleasure or 
prot, Nature's most unusual creations, 
Grow in many climates with Uttle care, 6 
Cacti all different. $1.50, 6 Succulents, all 
different, $1.50, “Both ‘selections $3.75. 
Hardy piants from world’s largest collec 
on," Wonder-World Research. Box 731, 
Gladewater, Texas 


40 WEEKLY newspapers. 34 words, $3.5, 
at"Pennebaker, Kerrville, ‘Texas. 


Tos ENEALOGY 


‘VIRGINIA Records Searched. Bila TF. 
Sutherlin, ‘Ringgold. Virginia. 


115 DRAWING & ART SUPPLIES 


is TREES, SHRUBS, 
ROOTS, HERBS 
GINSENG, Goldenseal Hundred seeds 
$1.50; thousand $5, Dosen plants $1.80: 
undred $9, Growing-selling. instructions 
included, P, G. Collins. Viola, Iows. 


DRAPTING and artist materials cata 
lop thousaiids’ of Items—dse_ deductib 
Hist liz order) “Gordon's #10 Madison 
FREE Art Test Give Age, Commercial 
Box 8066, Dallas’ 5, ‘Texas 


Itt TATTOOING SUPPLIES 
TATTOOING Outits,. Supplies Mus 
trated List Pree, Zeiss, 728 Lesley, Rock- 


ford. tino, 


TIk_ SCIENTIFIC EQUIPMENT 


MY hand written mental treatise 100 
State your case. thor “Artlsaty PRY> 
chiatrist, 201 HM, Watertown, N.Y. 


MAKING 


f 


‘CANDY 


Learn. to make professignally at hame, 
{Gur ety Sen (tatsdaie "Candies, Bast 
‘Orange, New Jersey, 


Isl___ TREASURE F 
TREASURE Hunt 


—Mineral Locators Why buy something 


meat plan avaliable. Proves superior per 
formance. Pree 16 page illustrated booklet, 
Pisher Research Lab., ne, Palo Alto, Calif. 


GOLD, Silver. Metal Detectors, Geiger 
counters Stn 


S621 Cahuenge ‘Blvd. Worth “Hollywood, 
3}, camuenea Biv ort Holy 


URANIUM detectron outGt 43.75, Free 


partgulars. Central ‘States Laboratories, 
Ser-N Avera, Chicago 1, Illinois 


st DETECTIVES 


DETECTIVE Training. Phillips Secret 
Service “System.” 1917-0 North Kenneth, 
Chicago 39. tiinols, 


‘SECRET Service, fingerprint training at 

home. in spare. time. Write. Associated 

Sheclay Hnventeators. Box 414: Saint Jon 
Cannan 


DETECTIVES —Work home—Travel. Ex. 
perience unnecessary. Detective Particulars 
Free. Write. Waroner. P-125 West 86th, 
New York 34. 
ae INFORMATION 


‘AMATEURS —Reasonable—Charwes Por 
— ‘Radio Information. Hy —Twiliman, 
RF, Chesterfield,” Mistourl 


13 NAME LISTS 


MAILING Lists. “All Kinds 1000 48.00, 
Dixie Service. Kite” W. “Carolina 


RECENT mailing sta, 1.000 names 
31100. Gallard. 290 Goe Ave., Hillside. NJ. 


1st MILITARY INSIGNIA 


PATCHES. Shoulder 0. 8. Army starter 
get $1.00. Spr 
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how to se 


show how 
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lue, woo 
Tent. "ete 


electric. es 
lectropiat 
‘Shows b 


ary ice, change milk into ‘wine, make invisible ink, re- 


Solor lowers, make paint that changes 
Will obey your spoken command. 

192 pages packed ‘with 115_ helpful 
countless hours of fun and make "The 
real bargain at only $1.49 DeLuxe 
coupon mow for your copy. 


e 
H MAIL THIS COUPON TODAY 
POPULAR SCIENCE MONTHLY, Dept. 451 


353 Fourth Avenue, New York 


Please send me “The Home Chemist”, 1 
only $1.40 plus post 
Dlete Satisfaction or 


foney back i 10 


NAME. - " 
ADDRESS... in re 
erry. = ZONE... STATE 
tif If you enclose $1.49 with eouven we pay the postage. 3 


Weather forecaster 


on delivery. You guarantee com 
day 


& manual that makes 


learn everyday 
with 


ia abow how to 
ny common sub 
‘Clear Instruct 
to make testing baz 
red Inka, waterproot 


How to make a 

‘photo 
ell—do your own 
ing. 


10W to do tricks with, 


‘color—a flame that 


diagrams, provide 
Home Chemist” 
edition, Mall the 


will pay postman 


“OLD TIMERS” 


ENTER, Dept. 28. Scrar 
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THIS DEAD BLADE still looks new 
but it blurs rain, smears muck, streaks 
glass. DEAD blades make dead drivers! 


WHAT LASTS FOREVER? Nothing does. 
This is especially true with Windshield 
Wiper Blades—even though made of finest 
natural rubber. Corrosive windshield film, 
wind burn and hot sun Baxe the life out 
of wiper blades, often in six months or 
less. Dea blades cause dangerous wind- 
shield smear. Dean blades make dead 
drivers. Make sure your car has live, new 
windshield wipers. 


Change Your Wiper Blades 


Next time you buy gas, change to Live, 


ROOM FOR EVERYBODY 
in Old Town Oceanboat 


Taxe the whole family for a spin in 
your fast, big (16foot) outboard boat! 
Well-braced for the heaviest motors, 
planes beautifully. Safe and seaworthy. 
Bows flare to keep your passengers 
dry. Planking’s painted gleaming 
white. Built for years of service. 


Levey ____state. 
84 roruLar science 


WHAT LASTS FOREVER? 


THIS LIVE ANCO BLADE wipes 
lean, clears rain, clears road muck 
lets you SEE. Protects your loved ones. 


New Anco Braves... Rary-Masrer for 
Flat windshields... CLEAR-FLEx for Flat or 
Curved windshields. They fit all cars—wipe 
quicker and cleaner than any other blades. 


1: ANCO Wiper Motors give lots 
‘stall, Controlled wiping 


al equipment vacuum wiper motors, 


THE ANDERSON COMPANY 
GARY, INDIANA 


~ CHOREMAsTER 


DIAL-A-GARDEN GUIDE 


how much to grow, when to harv 
id insect control. Send 10 promptly— 
ced 


(CHOREMASTER TAKES THI 
Hed For Cultivation. 


Before you buy any garden tractor or 
power mower, see the CHOREMASTER! 
Ie costs little more than a good sii 

power mower, has low-cost at 

for scores of jobs ‘round hom 


"irk" out of work! 


PORTABLE GARAGE || 


Gosthy Seared A aos wees 


vinyl plastic that is long weoring and tough * Spring 


DOMAR SALES CO., 480 LEXINGTON AVE., 


DEPT, @-6—NEW YORK 17, N.Y. 


ut he clready knows enough 
jOUTH Bi D’FLY ROD!” si 


‘© HOLLOW GLASS 


‘These new rods give you everything 
you've ever wanted . .. South Bend!’s 
famous quality for “sweet” action, 
balance, accuracy —glass for care- 
free ruggedness. You'll long cher 
ish your XL® Hollow Glass Rod 
for the joy it will add co your 
fishing hours. 
They are made in both dry 
fly and bass-steelhead actions, 
$22.95 to $27.50. 


Oren-O-Matic® Reels — most 
popular aucomatic fly reels 
) Thade. Free-stripping. Quiet. 


Balanced. $9.50 up. 


ep. snopoy 


ecole, 399.30 
OZARKA, ENC. 741 HORDE LANE, WoODsTOCK, Itt 


‘lr platol mode. Looks and 
foals like Luger. For Cal. 


HY-SCORE 
AIR PISTOL 


BULL DOG Hitches, Park- 


Hammer Bio 
if Blow Tool Company Fly Line — for 


Excel-Oreno' 
Mewes 14, Wetonsia Tong, easy casts and hard 
Never before at this LOW PRICE... wear. Nylon or silk, Level 
PRESTESTED SPLIT-SECOND and taper sizes. $2.20 up. 
Free Book of fishing tips, [Pz 


tackle, etc. Write now —— 


‘SOUTH BENO BAIT CO =< 
Fe eeeaeat ree 3, tt (bane 


ae ae ee < 

peed es 
i er eat 

EMROME Ci sd 


SouTHBEND 


7 Neme Famous tat Faking 


‘ysback trom crown 


Economy 


]ODUCTS, Dept. PS-4 
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“it Measures Ax It Rolle 


ROLLER RULE 


HANDY MECHANICAL PENCIL 


Distance, Any 
Surface, 


PENCIL SALES CO., Dept. P54 
Room 6, 1213 E, Ocean Bivé., Long Beach, California 


Let this booklet be 
your guide co a delightful 
vacation in che romantic Province 
de Québec—where all summer sports are at their best—where 
you will be welcomed with French-Canadian hospitality in 
comfortable, modern inns and hotels. 


Québec 


AIRCRAFT COMPONENTS, INC. 


ar. : RE. STRING RACKETS 
AT HOME—EARN MONEY. 


‘of guarantecd Stringing Tools, Frames, 


ce Wistar, LIGHTWEIGHT 
Me $362.20 
= : Pa (gs pela, 


c, S-apeed. Poot sbitt 
100 tree circa 
MUSTANG, Dept. GI 


WORLD'S eae RADIO $4.99! 


Enjoy Fishing at Its Best 
You'll get an entirely new appreciation of 
fishing with a Pflueger Reel. You'll cast [p“sio To and ts coureN sor Youn | 


better—hook strikes surer—have more fun. SEND 10c and THIS COUPON for YOUR 


Pflueger's fine construction makes any fig New 584 Page Novelty Catalog| 


angler more skillful. You can never wear | 

out a Pflueger Reel—its quality guarantee | of 7500 Gadgets, Tricks, Hobbies, Jok 
never expires. Ask = | Oe for me 

your Dealer. 


te 
re 
fiat 


@ 
~»: PFLUEGER 

(Pronounced FLEW-GER) 
A_GREAT NAME IN TACKLE 
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"SPEED 70 SPARE amb 
Shae a 


‘SUMCROTWIST 


CONTROL 


FACE FORWARD 
WHILE YOU 

_ CONTROL SPEED 

AND DIRECTION 


Put more pleasure in your outboarding hours 
; man any one of the 8 Great MARTIN 


MARTIN fll “Twist-Shit” 17 4.8, Moors for 1951 . . . They're tops for fishi 
MARTIN "2 HP. for goin’ places fast or for “‘just cruisin’ 
MARTIN "100" Shift"10H.P. Only MARTIN MOTORS give you "Performance 
MARTIN tic Control” 10H.P. Tested” features Mechanically-Controlled 
MARTIN "75 LS HP, ae Poppet Valves for Antomotye Smoothness 
MARTIN * Patented Vertical, Stern Adjustment ¥ Full 


LP. 360 Degree Steering ¥ Improved Carburetion and 
++ ptlead from $114.75 F.0.B. Fectory Cooling Systems... . plus many others, 

FREE! Complete, ilstrated iterature with descriptions of the 8 Great 

MARTIN MOTORS for 19: 

MARTIN MOTORS, Dept. 5129, Eov Claire, Wis. 


tet Gait Foc Pet 


MARTIN MOTORS 
ure Cooker Co., Eau Claire, Wis. 
MOTORS 


Division: Nationel Pr 


— BOAT KITS 
= Easy To Build 


ROWBOATS 
» 


10 10 14 FI, 


‘8 TO 11 FT. ALSO WITH SAILS _ 


HI-STANDARD 
Sport-King 


For only $44 vou can. have this value-packed lihe-weigh 

2 I 4 rifle automatic with either the 6%” target barrel 

i lalcspore, barrel. “Get ‘bodh these precsion- 

rele fo only $8 more. Instantly inrerchangeable 
"No other pistol has this feature. 


INBOARDS & 


e Idea fo ate, Gshermas CABIN CRUISERS 
Gras lightweight target pistol. Nothing else er 


of 


s quay for anywhere neat this low price. 


wipped with diamond:checkered molded srips with 
Comfortable thumb rest, Or ou can id the Gen carved 


NEW CATALOG 
MOST COMPLETE EVER OFFERED 
4-BOAT KITS~26 MODELS 
2-MARINE HARDWARE 
3-MaRI ENGINES: 
4-MARINE CONVERSIONS 
5-PAINTS & COLOR CHARTS 


> All For Only 35¢, SEND COIN TODAY 


U-MAK-IT PRODUCTS ‘ovon'ss,u.: 
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Accurate glareproofed Gxed sights. Easily installed rear 
© iat: ith positive click adjustments for wind- 

te tad slevaion, aad compensating front sigh, sai 
Ask your deal and the heavier 


‘in a kit tor $6 additional. 
about the Sport-Kia 

Greet atiomatics ~ayed by, the world's leading" areet 

iste teres Oirapte foe’ 22. shares ead the Sopemmeate 

dod Fiel-King for 22 long ie cartridges. Wee for fee 

folder about afl Hi-Standard pistols. 


HIGH STANDARD MANUFACTURING CORPORATION 
Dept. 17D ———Dixwelll Ave, Hamden, Connecticut 


Stronger Models 


New Stipes! 
an Weed te Sein, He tena! 
Outboards, inboards, Cartope®, Trail 
ont canoes, sllers all Bently Bm 
{Skea cumeerflly bu. Types for 
Choon or 100 ods 
Stamericn’s Pca Small Watererafe 


FALE CHTALOG: 1 mae, 10 


NEW Striptites: All Wood 


—No Soaking—No Leaking! 


WORLD'S TINIEST 


LIGHTER 


SMALLER THAN A 


MED STAMP 


It's transparent, waterproof, 
flexible and durable. 


RUNNING, 
WATER. 


Cotonxace- 
“pose-breefs” 


THE NEW BODY-MOLD TRUNKS FOR 
IDEAL BODY DISPLAY. WORN BY LEAD. 


ING BODY BUILDERS OF THE WORLD! “~- 1 
ete’s the perfect rif truoke 
Kerbedy building unten, Poy 

f , 


S* point ydropiones, 
Runobouts, Inboard (o nd 

ndSwith our eaty 

fo use plans. you. save 

5, of) cost ustoly, re 

fed, |B nd 

= Se 16 Champion 

ier illustrated ci 

0. Box 9038. 

fre I Long booth, Celitorias 


ELECTRICITY Qxyuhev 


FOR PORTABLE, EMERGENCY OR HOME USE 


‘miOUM wc 
627 tin Aen ast. "rs. B "ion 


Wecoeenette pert 
et 


1p, Genes srion sys 


and Acetote 


15. Mone Sine, 3% Soe ADA 


E D. W. ONAN & SONS INC. 


697%4 ROYALSTON/AVE. + MINNEAPOLIS 5, MINN. 
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‘They're loaded to the limit for power. Out 50 yards a 
Remington “Hi-Speed” 22 is going faster and packs more 
wallop than standard cartridges develop at the muzzle. 
You'll see the difference in your own shooting. You'll 
reach and drop game at extreme long range. 
5 It’s a good idea to stick to Remington ammunition. 
theovghaeren sald Yeooh Only Remington has the original “Kleanbore” priming. 
the priming that cannot rust or corrode a rifle barrel. T: 
day, ask your dealer for Remington “Hi-Speed” 22 
‘They're made for power, speed, accuracy . . . more shooting 
fun for you! 


REMINGTON MODEL 512 22 RIFLE 


jendable bolt action tubuior magazine repeoter 


Tong oF 15 long rifle corwidges. ey 


to drop ony'small game. 


Remington eam \y 


“tl-Speed and “Kleanbore” are Reg. US. Pat. Off. by Remington Arms Compony, Inc, Bridgeport ‘ Conn, 


#2 HAWAIIAN WIGGLER 


DIGS THEM OUT OF OKEECHOBEE BRUSH 


the NEW (ee 


| th Etheredge, Bob Tillman 
ton your yellow #2. 


TOTAL OPERATING COST 
aust VG PER MILE | 


oh $1.15, 
SHALLOW RUNNER WON'T HANG UP 


Get the Cushman Eagle ond go for these feat 
quick acceleration, cruises at 50 mph, ; 
maneuverable, easy-to-ride ond park, AND’ eco- oe 
nomical—LOW purchase price, LOW maintenance, ~— ee 
‘over 75 miles per gallon. Powered by the famous mone tas 


‘Cushman “Husky” engine. The Eagle is truly a triumph MORE ACTION— ~ AT YOUR’ % 
MORE FISH! DEALER Choice 4 colors 


in low-cost transportation, Write for free folder 
‘and prices. Dept. 8S WRITE TODAY FOR BIG FREE 1951 ARBOGAST 
DEALER INQUIRIES INVITED—WRITE FOR RIDER-AGENT PLAN COLOR CATALOG — FULL OF PICTURES OF CATCHES 


FRED ARBOGAST « co., Inc. 


2324 WEST NORTH STREET © AKRON 3, OHIO 
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{USHMAN MOTOR WORKS, Inc 
L NE 


ul 


3 
= 
e 
aH 
a 

a 


the World Be 


you're on the target with this 
new 15-shot, 22 coliber 


AUTOMATIC 
with OPEN SIGHTS 


Ask for Mossberg Model 151K 
at your decler’s 


even at hi 
as 
Boats. Ty ae 
| Se. tee 
HERS, Clan) cathy, 


High Power 


Money Bock Guarantee 
Easy Pay Plan 
Leather Case. Inet 


Alt NEW \951 KING MIDGET AU70 


Lowest Priced 2 Passenger Car 


‘MODEL 151K, 
VS-shot “auto” 


finns 
point jabs 


bac 
WWNSEED OIL 4 


FOR BETTER PAINTING 


—— 
TUBELESS Zexsonal RADIO 


POCKET SIZE! GUARANTEED to play on 
Cota aging 


| ancnen-Dantets-Mio.ano Co tunneopote® mon 
QD rorULAR SCIENCE 


4 VERSATILE SEA-HORSES FOR 1951 


SEA-HORSE 25; 25 H. P. With Gear Shift, Synchro Twist 


allon Mile-Master 


Grip Speed Control, separate 
Fuel Tank $390.00" 
SEA-HORSE 10; 10 H. P. With Gear Shift and sep 

Mile-Master Fuel Tank (6 gallon) $295.00) 
SEA-HORSE 5: 5 H. P. Neutral Clutch. No shear pin 
World's favorite fishing motor $187.50" 


SEAHORSE 2%: 2.5 H. P. World’s lightest Alternate 
Firing Twin—Only 31 Ibs. Smooth as sille . . . $137.50" 


“All ratings 
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We Dare Anybody 


to Beat These Marlin 
ZZ / 

We're asking for 
Asking you to compare 
the Marlin 88-C against 
any—ANY—other .22 
automatic. For we 
know the more you 


compare, the more you'll realize this amaz~ 
ing Marlin is first in its field. 


Visit your Marlin dealer. He's showing this 
Marlin 88-C and other Marlin ,22's—the 
greatest in Marlin’s 81 years—bolt-action, 
Iever-action, automatic. From 525.80* 


SENSATIONAL NEW .22 AUTOMATIC 


Marlin 88-C. No-jam action. Fires as fast 
as you can {rip the trigger. Ammunition 
“funnels” into buttplate (15 rounds). 
Fires standard caliber .22 long-rifle am- 
munition only. Regular or high-velocity. 
Sear lock safety. Side ejection for low 
‘central scope mounting. Easy take-down, 


‘Prices subject to change without notice. 
Slightly higher west of the Rockies. Marlin, 
‘guns—also single-edge and sensational new 
‘magnetized double-edge Marlin Razor Blades 
fare available in U.S.A. and Canada. 


FINE GUNS SINCE 1870 


COUPON—MAIL TODAY! 

fl in Firearms Company, Dept. PS-4 1 

New Haven, Conn. i 
TPlease send me your catalogue with full information and 

| Photoilustrtions of Marin Guns. 1 understand you | 

| aaa eee ae | 

1 1 

1 

| 

| 


+++ Rew magnetized double-edge Marlin Blades. I en- 
‘lose 10¢ for postage. 


PACKAGED 
BOAT KITS 


Ere 
SEND 25¢ 
FOR NEW 
CATALOG 


MARINE 
MART 
DEPT. St 

BUFFALO 7, N. Y. 


GROW WITHOUT SOIL! 


YOU can grow vegetables, flowers or rare 

plants without soil (HYDROPONICS ) 

every day pf the year, Start this fast, clean 

EASY way to grow any” plant for kun or 

PROFIT now. Big returns from small space. 
ir FREE picture 


Send postcard today 


showing how others from every state are 
succeeding in this new wide open field. 
C. GILBERT & CO., 


u 


92 POPULAR scIENCE 


ASSURES THE RIGHT KIND OF MILE! 
HULL AUTOMOBILE COMPASS 


HULL MFG. CO. 


FOR FAST ECONOMICAL 
WINTER TRAVEL BUY A 


SnowCar 


Four passenger 125 h.p, mod 

Gas low as $1985:00. Two 

passenger models-—$1950,00, 
CALLAIR 


AFTON, ‘WYOMING 


HAND MOWERS TO 
POWER MOWERS 


Takes less than 3 hours 
The Handy-Dandy Lawn Mower 
Kit fits any hand mower from the 
16 to the 20 inch size. Complete 
with all necessary parts. Kits 
can be purchased separately, 

complete with engines or 
complete with Pennsylvania 


Also manufacturers of com- 
plete power mowers and 
garden cultivators. 


LE CLAIRE MFG. CO. 


LE CLAIRE, IOWA, Dept. PS 


“ 


BECAUSE THEY ARE 
ALL ONE PIECE— 


G-E "All-Glass” 
HEADLAMPS 


DO NOT 
GROW 
DIM! 


DIRT AND MOISTURE CAN'T GET IN 
TO REDUCE LIGHT OUTPUT 


HE cutaway view above reveals one big reason 
why General Electric “All-Glass” headlamps do HERE'S HOW TO PLAY SAFE 


not grow dim. Lens and reflector are one piece, with WHEN YOU BUY SEALED-BEAMS 
filaments firmly anchored in the reflector, making 
the whole lamp one unit. Because it’s a single unit, 
dirt and moisture can’t get in to dull the reflector. 


SOLED BOM 
OADLAMP 


1. FEEL THE SEAL 


L —‘There is 20 seam wh, 
“All-Glass” headlamps give more light, right from fe eee 


the start. And they continue to give more. Tests 
show they average 99% as much light at end of lamp 
life as when new. New or old, G-E “All-Glass” head- 
lamps help make your night driving safer and more 
comfortable. 


q 
Dirt and moisture 


2. SEE THE G-E 


It's on the back of the 
headiamp near the top. 
Get ready for Summer driving by checking your 10s your assurance that 


; your headlamps WILL 
lamps now. And be sure to ask for General Electric Nor GROW DIM. 
headlamps by name if you need a replacement. 


You can put your confidence in— 


GENERAL @@ ELECTRIC 
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Thrilling Spord and Thrifty Transportation 
HARLEY-DAVIDSON x7220-c2702. 


Every mile is money saved, every moment a thrill... when you 
tide this swift, smooth “streamliner”! It takes you comfortably to 
daily work or distant points... at amazingly low cost. It brings 
you endless good times at race-meets, tours and other exciting 
motorcycling fun events. With it you can play a vital part in your 
local defense program, Easy terms. See your dealer. Mail coupon. 


ee ee ee ee ee ee ee 


Send me free 
of ENTHUSIAST 


Magazine filled with <—"9 eras oo 
motorcycle action pictures 
dnd stories: also fitersture Address... 
City. ne 


DEALERS: Valuable franchises available for the full line of famous Big Twins and the 125 Model. Write today. 
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Music's immortals play again, sing again, in RCA Victor's “Treasury of Immortal Performances” 


Al treasury of Musics Immortals 


Now artists whose names are 
musical legend live again for 
the modern listener. You can 
hear them, at their finest, in 
RCA Victor's “Treasury of Im- 
mortal Performances.” 

In recreating these perform- 
ances on both 83 and 45 rpm, 
acoustical engineers drew on a 
vault of master records guarded 
for posterity by RCA Victor. But 
new electronic techniques, devel- 
oped through RCA research, give 
the new records a richness and 


quality of sound far surpassing 
that of the originals. 


‘mann-Heink, Mary 
«+ « Paderewski fs here 
{taste is for popular musi 
as Berigan, Armstrong, Waller, in rare 
carly records. 


See the latest wonders of radio, telect- 
sion, and electronics at RCA Exhibit 
Hall, 36 West 49th St, N.Y. Adm 
is free. Radio Corporation of America, 
Radio City, New York 20, N.Y. 


‘The magic of RCA Victor's “45” system. 
=as an independent unit, or combined 
with radio or television—has led 55 
record-makers to adopt it. 


RADIO CORPORATION of AMERICA 
World Leader in Radio — First in Television 
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You get a big welcome when you 
smoke a pipe. And your tongue 
will welcome the cool mildness of 
crimp cut Prince Albert—America’s 
largest-selling smoking tobacco. 
Try flavorful P.A.—choice tobacco, 
specially treated to insure against 
tongue bite. 


fighlights 


This Month 


-Up? Weatherand hard use 
take their toll of lawn chairs. But simple repair 
dodges make them like new again, Page 177 


ind Sungiasses: Here's the inside sto 
jored glasses—how 8,000,000 pairs it 
jeat prices from 25cents up. Page 444 


What's B 
those © 
year are m: 


It Steers by Touch: 
at,” says V 
oie capetaap Conpuie 


‘Nearest thing t9 an auto- 
of the pow 


steerin Page 126 


mes is their attrac 


fences. These five fit any yard. Page 
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Jet Defenders” 


Radar-eyed fighters, on 24-hour duty, defy 


weathor to seek out unidentified planes 


a 


|. Lee R. Ziegeleruber, one of 52nd’s ace 
ilots, tightens straps on Franci arachute 
harness. is reported that Man-from- 
outfit felt too much like a strait jacket. 
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and guard the U. S. against sneak bomb attacks. 


By Devon Francis 
PS PHOTOS BY W. W. MORI 
MeGuine Arm Force Base, New Jensey 
M PAWLOWSKI is a young man with 
brush cut who sits around playing gin 
rummy and poker a good many hours each 
attired in flying suit and Mae West 
life preserver. 

He plays cards to while the time av 
He wears the flying suit and Mae West be- 
cause one minute he may be trying to fill 
an outside straight with deuces wild, and 
the next he may be legging it toward a 
multi-gunned jet fighter plane for take-off. 


I met Tom Pawlowski in a converted 
Army trailer parked at the downwind end 
of the “working” runway 
make a jet flight. He looked up as I came 
through the door, and returned to his cards. 
Visitors had been no novelty since the Mc 
Guire base had gone on a 24-hour air-de 
fense alert at the start of the Korean war. 

All that interested Pawlowski and seven 
other men in the trailer—another pilot, two 
' n, and four mechai 
phone. It sat within arm’s reach 
rang, they “scrambled,” re 
weather. A scramble was a take-off as fast 
as a pilot and a radarman could race to a 


Lockheed F-94 fighter pla ked 100 


I had come to 


ics—was a tele 
When it 
ardless of the 


darm 


POPULAR 
SCIENCE 


This photograph of one of 52nd Wing's F-94 
all-weather fighters, with Maj. Joseph A, Barrett 
squadron commander, at the controls, was taken 
by Porucan Scrncr Assoc 
Francis from rear cocky 

Pointed cylinder in foreground is 
auxiliary fuel tank like that on fighter 


feet climb in, and start the engine 
This was no military exercise in_make- 


believe. So far as these men—members of 
the 52nd Fighter All-Weather Wing—were 


concerned, it was war, conducted over the 
terrain of a nation as yet unpocked by 
bombs. It was the business of the Air Force 


to anticipate the possibility of air attacks on 
major U.S. cities. 

Orders for a scramble meant that ground- 
had pick 


warning rada 


1 up the scent of 
an unidentified airplane. An F-94 radar- 
equipped fighter, with guns loaded, might 
be ordered to streak due east at 2,000 feet 
to intercept the unknown plane. Or it might 
be ordered northeast at 20,000 


feet or 
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Rapidly-revolving radar antennas such as 
these provide both early warming for U.S. air 
defense and air-traffic information for ground 
control, Radar network is still inadequate. 


‘At telephoned alarm, pilots race, from trailer 
toward planes, followed by  radarmen and 
ground crews. Trailer was rebuilt, completely 
Outfitted at McGuire to speed pilots into 


higher—in weather so foul that all air liners 
were grounded. 

It didn’t matter that most of the hundreds 
of aircraft they had intercepted and identi- 
fied in these last few months had been air 
liners ahead of, or behind, schedule. When 
that phone rang, they were on their feet. 

You don’t get acquainted easily with 
fighter pilots on alert duty. They are taut. 
The waiting, hour after hour, does that. 
They answer questions to the point, briefly. 
Captain Pawlowski was, like his fellow 
fliers; chosen with special care for the job. 
Any man with intelligence and a knack for 
flying can be a jet jockey. But it takes ex- 
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Telephone wires, continuously open, 
warnings of ‘unidentified aircraft ‘to, Combat 
Alert Centers like this one at McGuire AFB. 
Alert Centers initiate pilot “scrambles.” 


Ground crewmen button itee, Fades eporstor 


into their cockpits for take-off. "Vent at side of 
fuselage is air inlet for turbine engine. From 
ff is only a matter of minutes. 


perience and judgment to be an all-weather 
pilot. He can't get panicky when the tele- 
phone rings and visibility is so bad that he 
can hardly distinguish his plane outside. 

I had come down by special consent of 
the Air Force to take part in a simulated 
scramble. Denied to me—with good reason— 
was a flight in the radar-eyed F-94. I'm not 
a military pilot or radarman, and there are 
no seats for passengers. However, they 
would let me sample the routine in a T-33. 
That's the Lockheed Shooting Star jet—the 
F-80—modified as a two-cockpit job. An 
F-94 would meet us upstairs. 

Captain Pawlowski was from Succasunna, 


Pilots, radar operators, and ground crewmen 
conditioned trailer at 

@” runway. Bunks 

are for cat naps, Hot coffee is always ready. 


y 


FaRCE 
9254! 


Power cart like this one stands at rear of each 


jet, Higher to start plane engine. It carries a 


re extinguisher for emergencies, Cone in fore- 


ground is end of wing-tip tank. 

N. J. He was 28, married, and the father of 
a daughter, almost four. During the war he 
had flown B-26’s (60 missions) with the 
Twelfth Air Force in the Mediterranean. 
After the war, in Japan, he had flown F-61 
night fighters. 

What was the F-94 like? 

Pawlowski rubbed his chin. “It's a sim- 
ple airplane,” he replied. “I'll tell you how 
simple it is-when you take off, you keep 
thinking that you've forgotten something.” 

There was other flier talk. Of course, I 
remarked, if a man had a flame-out—if his 
engine stopped—he would have precious 
little chance of making a successful landing. 


The F-94’s wings were too short, thin, and 
narrow to afford much lift without power. 
The two pilots and two radarmen grinned. 
“I know of one guy,” said Pawlowski, 
“who was flying at 35,000 feet going south 
over the Florida keys. His fire went out. 
He turned around and glided 80 miles back 
to Boca Chica, and then had to wash off 
9,000 feet more before he could land.” 

In discussing their jobs they were more 
diffident. They gave sketchy details: 

When the telephone rang, the message - 
was brief: “Heading zero eight five at 
18,000.” That’s all brother! Scramble! The 
's Combat Alert Center has done its 
job. The rest is up to the men in the flying 
suits and Mae Wests. 

Time is gold. Bombers fly fast these days. 
An alert by early-warning radar at 150 
miles would allow only 30 minutes to inter- 
cept a 300-mile-an-hour bomber. 


Radarman Navigates Ship 


The take-off may be into a sky as black as 
the inside of a cat, The pilot does the flying. * 
His radarman in the seat behind does all 
the navigating. The pilot “retires to the 
library,” checking pitch, bank, and direc- 
tion by gyro horizon, rate-of-climb indicator, 
needle-and-ball and directional gyro. His 
eyes periodically sweep his engine instru- 
ments—his tach, tail-pipe temperature gauge, 
oil pressure and oil supply. 

The radarman studies his oscilloscope. 
Air Defense Direction Centers, monitoring 
the unidentified aircraft by ground radar, 
vector the fighter toward the target. 

“We have contact,” the F-94 radarman 
presently will advise the ADDC in code. 

The pip on his scope is unmistakable. 

“Target 5° port, 3,000 yards, 10° above,” 
chants the radarman on the interphone, 

Up front, the pilot takes over. He has 
switched on his own scope and is getting 
an identical reading. 

“T've got it,” he calls back. 

If it’s an enemy, the pilot will center his 
pip, close to a distance indicated on a range 
meter, and fire. There’s no need to see the 
target in the F-94. 

‘One basic assumption of the Air Force is 
that an enemy may wait for bad weather to 
send his bombers. Also, since the nights 
are now shorter, the danger of attack grows 
greater. An enemy can launch bombers 
against us with less chance of successful 
retaliation. Our bombers would have fewer 
hours of darkness to protect them against 
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interception as they tried to penetrate the 
enemy's vast land mass to strike at his cities. 

Captain Pawlowski, sitting in his flying 
suit and Mae West, was reaching for a cup 
of coffee when the phone rang. 

Eight men were on their feet as one. Re- 
ceipt of the message must have taken five 
seconds. Then they scrambled. I'd never 
seen eight men get through one door so fast. 

Captain Pawlowski and a brother pilot 
raced to the two parked F-94’s. 

One sergeant crew chief shot the juice 
from a power cart into the plane to tum 
over the jet engine of one fighter. The other 
crew chief waited, tense as the men in the 
cockpits, by the second plane. If the engine 
of the first plane didn’t catch, he would 
pour juice into the second one. 

It did catch, and in seconds the plane 
was gathering speed on the runway, leaving 
the bellow of a 100 angry bulls behind. 

In a moment it would be my turn. 

At the downwind end of the runway 
Major Joseph A. Barrett, commanding officer 
of the 52nd’s Second Fighter Squadron, was 
turning into the wind for his take-off. My 
pilot and I would rendezvous with him. 

Major Barrett's fighter slowly gathered 
speed on a hazy field. He was quickly swal- 
lowed up by poor visibility. 

At the Combat Alert Center 1 was fitted 
out with a flying suit and a Mae West. 
Captain Lee R. Ziegelgruber, of Brimson, 


tanks are painted black on planeward 


side to prevent reflections of hot exhaust gases 
to fliers’ eyes. All U.S, air-defense wings will 
eventually get all-weather pl 
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Mo., a bomber pilot in the Southwest Pacific 
during the war and winner of the Dis- 
tinguished Flying Cross, took me in tow. 

We slid into the fuselage of our ship. The 
canopy was lowered. We were snugged in. 
Even through the padding of my earphones 
and helmet I could hear the muttering of 
the gases at the tailpipe. 

“Ziggy to the tower,” said my pilot. 

He got his clearance for take-off. 

‘At the runway we tured into the wind. 

“Okay?” asked Ziggy. 

I pressed the button on top of the throttle 
ball at my left hand to reply. “Okay,” I said. 

The throttle went full forward. We gath- 
ered speed. The gases roared. ‘There was 
no vibration except from irregularities on 
the runway. Of a sudden, we were air- 
borne. For a few seconds the nose was held 
almost level. Then it came up sharply, and 
we were climbing fast. 

1 felt pressed down in my seat. That was 
Gs imposed by our rate of climb. 

My pilot called Barrett by radio. 

Barrett replied, “I’m at 43,000 and com- 
ing down.” That was seven miles above us. 
“Hurry, I'm about out of fuel.” 

We were hurrying. I could tell that by 
the way the altimeter needles were spinning. 

“At 10,000,” Ziegelgruber reported to 
Barrett. 

I looked over the side. In the haze the 
air base had lost all definition. 


Tailpipes of jets contain “eyelids” to vary 
aperture through which, gases must go. Eye; 

lids are opened when afterburner Bouts added 
fuel into pipe for bursts of extra speed. 


The captain called me on the interphone. 
“He's behind us,” he remark 

‘As in any airplane, there was no sense of 
speed. Only the air-speed indicator, regis- 
tering hundreds of knots, told me that we 
were flying far faster than the fastest com- 
mercial transport. From the bowels of the 
plane came the muffled thunder of power. 
The little pale-green oxygen indicator on 
the instrument panel winked at me slowly. 

Off our right wing Major Barrett came 
inching up on us. 

Barrett had had 18 months in the Aleu- 
tians, where it's a good day when the fog 
lifts for an hour. He had leamed his bad- 
weather flying the hard way. 

Now he waved farewell. The rendezvous 
was over. He banked and seemed to evap- 
orate, so fast was the separation rate of the 
two planes at the speeds we were going. 

Captain Ziegelgruber glided down. . The 
air roughened. The chop thumped at the 
plane. We swept over the lip of the runway 
on an overhead approach, banked smartly, 
circled, and coasted in. My pilot greased it 

ion told us that the wings were 
transferring their load to the wheels. Gradu- 
ally our speed slackened. 

In the distance, at the downwind end of 
the working runway, four tiny figures in 
flying suits and yellow Mae Wests were run- 
ning toward a brace of F-94’s, That phone 
must have rung again. END 


Signs posted by alerted planes warn that guns 
are loaded. As yet, USAF does not have 

all-weather fighter groups for proper . 
but new radar-eyed planes are in production 


Tom Pawlowski, whose picture appears on cov- 
er of this issue of Porutan Science, chi 

bailout oxygen bottle before starting _ lig! 
Even off duty, crews remain on instant’s call, 


One type will be Northrop F-89, faster than 
All air di by plane is under di 

nd, headed by Lt 

t Colorado Springs. 


nis C. Whitehea 
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“Tire-in-a-Tire” Gives 
Safety Against Blowouts 


ILBUR SHAW wheeled a Buick con- 

vertible around the Indianapolis Speed- 
way at 80 miles an hour recently. A front 
tire blew out. Yet the famous writer of the 
PS “Report from the Driver's Seat” drove 
another mile, never losing control. When he 
stopped, the tire still held two-thirds of its 
original air pressure. 

That tire was one of Firestone’s new blow- 
out-safe, puncture-proof, tubeless models. 
Blowout-resisting tubes have been on the 
market a long time, and two years ago 
Goodrich introduced a tubeless tire (PS 
Apr. ’49, p. 118) with a puncture-proof 
lining that also helps hold air some time 
after a blowout. Now Firestone has gone a 
step farther by making a’ tubeless tire with 
a puncture-proof lining and an extra blow- 
out-protecting diaphragm. Actually, it’s al- 
most two tires in one. Outside you see what 
looks like an ordinary tire. But inside is a 
tough diaphragm—the “second tire.” 

Ordinarily, this diaphragm is free of the 
outer tire except at the edges, where it is 
attached to the tire bead. This provides two 
spaces for air—one between the wheel rim 
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and the diaphragm, the other between the 
hragm and the outer tire. A valve in the 
hragm lets air ow freely back and forth 
through the diaphragm, equalizing air pres- 
sure in the two spaces. The tire can be in- 
flated like an ordinary tire, and it rides like 
an ordinary tire. 

If the casing blows out, the air escapes 
from the space between the diaphragm and 
the outer tire. The wheel drops slightly, so 
that the car weight now rests on the dia- 
phragm. The automatic valve closes, sealing 
in the air between the diaphragm and the 
wheel rim. Thus, even after a blowout, 
most of the air remains inside the tire. 

The new tire is also puncture-proof. Soft, 
sticky rubber inside it plugs up holes caused 
by nails or other sharp objects. This rubber 
clings to nails as they enter, preventing any 
loss of air. And removing the nail just pulls 
the pliable rubber back to fill the hole. 

The new tire is built up of three special- 
ly compounded types of rubber, and uses 
cord in the body made of nylon and rayon. 
It fits all modern cars, and can be retreaded 
in the same way as other tires. 


a, 


damaged so 
Shaw was clocking 80, After riding a 
mile on the blown tire, another check (right) 
shows over two-thirds of pressure remaining. 


Wilbur Shaw, racing driver well known to PS 
ders for his “Report from the Driver's Seat,”” 
ecks tire pressure before starting his blowout 

test run (left, above), The casing was pur- 


GUMMY LAYER 
SAIS HOLE 


DIAPHRAGM 
RTS CAR 


vawve c1oses / 
a 


sealed by soft rubber lining without loss of air, 
Right, blowout lets some air escape, but rush 
of air closes diaphra caling bulk of air 


in drawings 
normally and diaphragm valve is open to keep 


air pressure equalized. Center, nail puncture is 


The new tube, shown below, first puncture- 
proof type to be made entirely'of uty, is also 
being introduced by Firestone. No air escapes 
even when nail is driven through, as demon- 


inside diaphragm, which supports car. 


strated below at left. Drawing (right) shows 
why: inner layer of soft butyl flows around r 
to stop air loss. New tube will cost 25 per 
less than similar ones now on market. 
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Motor that might t 


Floating Motor 


Powers Rubber Boat ee | 


Built of w: 
vers 


is simple. Moving wood- 
along clothesline shifts position of 


float. Block locks in position when released, 


Entire rear unit, rather than motor alone, 
turned for steering. Zastrow used 5-ply ven 
and two-by-four stock. Bracing is important. 


urplus parts, this “trailer in re- 
" uses a float-mounted outboard in back. 


OBERT ZASTROW, of Seattle, Wash., 

had trouble attaching a 3%-hp. out- 
board motor to the edge of his tiny rubber 
liferaft, so he simply built a floating mount 
for the motor and hitched it on behind. 
Now he has a lightweight, portable motor- 
boat that's perfect for fishing trips, and the 
whole rig, except for the motor, cost him 
only $40. 

To float the motor, Zastrow built a wood 
platform across two surplus aircraft an- 
tenna housings, cocked slightly backward 
to keep them from nose-diving. A traile 
like pivot hitch lets the motor mount turn, 
and ropes running from the mount to 
the front of the raft steer the rig. 


ch galvanized pipe and flange are 
ed to thrust block inside rubber flap on 
lifeboat. Flange acts as bearing for float 


New Ideas from the Invnts > 


PS ____ 


1 Body to Open Up. Designed to be 
inexpensively produced, this proposed 
automobile has no doors. Instead, the body, 
consisting of two shell-like sections, opens 
up to admit the passengers. The car wheels 


Clothes Washer to Use Hot Air. Hot 

air agitates the clothes in this washing 
machine. Air drawn in by an electric suc- 
tion fan passes through an electric heater 
and then is forced under pressure up through 
the clothes and soapy water. After rinsing 
and draining are completed, the washer can 
use hot air to dry the clothes. 


Turn the page, please, for three more new ideas. 


are arranged in the shape of a diamond and 
steering is accomplished with the single 
front and rear wheels. Two seats, one facing 
forward and the other to the rear, are 
mounted over the car's engine. 


tee > 


Radiation Alarm to Fit Pocket. An 

atom-plant worker carrying one of these 
alarms in his pocket would be warned by a 
buzzing noise if the radiation in his vicinity 
got beyond safe limits (see PS, Mar. ’51, 
p. 280). When exposed to unsafe radiation, 
a tiny ionization chamber within the device 
passes current and sounds buzzer. 
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Tractor Tree Puller. Mounted on the 

rear of a tractor, this tree, stump, and 
brush puller requires a minimum of power 
because it lifts the tree vertically out of the 
ground. Operated hydraulically, the jaws of 


‘Sun to Operate Lawn Sprinkler. The 

sun would take care of timing the sprin- 
Kling of your lawn if you had this device. It 
consists of a sun-operated thermostat con- 
nected to the sprinkler valve. By adjusting 
masks that shield the thermostat it can be 
set to turn the sprinklers on and off at any 
desired sun positions. 


Parents on these inventions have been granted 
Re Brown, Laendat 
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the puller are first positioned around the 
tree, then lowered and clamped around the 
tree at its base. Next a jack is operated to 
force the jaws up and away from the ground, 
pulling the tree loose. 


c ist if 
sh a) ly 


Tabs to Identify Records. The chore 

of hunting for a particular record in a 
collection would be simplified with these 
tabs. Made of thin metal and provided with 
a space for the record title, they slip on or 
off the records easily so only the tab, not 
the record, need be removed to learn the 
title of the record. 


pny, St. Cloud, France; 2. M. Cole, 
TF. Slick, Sen Antonio, Tex. 


Manchester, Tenn.; 3. 
5. R. Higgins, San Francisco, 


Passengers sit only few, inches 
above road in Britain's tiny 
new midget, the R.N.W. (left). 
which has 16-inch wheels. The 
vertical slot in the rear fender 
is air intake for engine. . 


Small size of car is emphasized 
by woman standing mongside 
(right)—and she is of average 
height, Yet the car seats two, 


Tiny British Car 
Seats Two, Goes 50 


Trus British midget is so small it does 
even need a garage—it would fit easily in 
most garden-tool sheds. It’s only a little 
more than four feet high and eight feet 
long, with a width less than five feet. 

Yet it seats two comfortably, and can 
reach 50 m.p.h. It has an integral body 
and chassis of steel alloy, with a box frame. 
A convertible, it has sliding plastic windows 
in the doors, and a deep windshield for 
good visibility. Styling is conventional, but 
there's nothing under the hood except leg 
room, luggage space, and a spare tire. 

Called the R.N.W. (after designer Roy 7 
N. Wellington, of Surrey), it is expected to © ion (nade sony dock & pare) A 
cost about half as much as current British inch capacity, it runs on gas-oil mixture. ‘Trans- 
small cars. Production is scheduled for June. mission has three speeds forward, one reverse. 


British Army Truck Likes Rough Going 


Brrrain’s Tommies are get- 
ting a new vehicle, too. It’s 
a one-ton combat cargo car- 
rier (right) designed for good 
cross-country _ performance. 
In addition to fully independ- 
ent suspension on all four 
wheels, it has double-acting 
shock absorbers and second- 
ary suspension. The six-cyl- 
inder engine drives it through 
a five-speed transmission. 
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inside the barge that it pushes. 


The propelling tug rides with four- 


fths of its lengu 


Tugboat Gets Inside 
Barge to Push It 


HAT appears in the photo below as a__—-‘The tug 
single ship is really a tugboat virtually by a 


valled the 


‘arport, is powe 
‘banks-Morse 8-cylinder Diesel 
gine of 1,280 hp. Low river bridges are no 
tug fits into the sliplike opening at the stem problem, as the pilot house can be raised 
of the barge, as shown in the diagram. The and lowered hydraulically. 
units lock together and act as a single The all-steel welded barge, outfitted to 
integrated hull, even in rough waters. haul both bulk materials and liquid cargo, 
The unique arrangement elimin k- is 287 feet long and 43 feet wide, and has a 
ward and tricky towlines, It is - 000 ton: 
mit safe operation of river-type barges on largo Carriers, Is 
the Great Lakes or the open sea for the run the vessel on th 
first time. While one barge is loading or State Barge Canal, 
unloading, the tug can be quickly detached and San Francisco vi 
and used to power another one. On its first trial run, it ave 


ed 


of Cleveland, will 
akes, the N. Y. 
en New York 
na Canal 
ed 14 mph. 


§ Joined together, tug and 

$2 barge below look like a 

Rg le craft, Photo at the 
jrtie eft, taken from the deck 
uncoupled. barge, 
shows matching bow of 
the tug. When linked, the 
two parts of craft” are 


locked with giant turn: 
buckles. J 


ef 


ped to match contours of tug. 


Buick Builds a 150-m.p.h. Experimental Car 


SrmcrLy a one-of-its-kind, the car below —crash-type instrument safety belts, 
was built for experimental purposes. The and special tires for high-speed driving, 
aluminum body has louvers from front Like an experimental GM brother, (PS eb. 
fender through rear-wheel housing. It has 51, p. 130), it has a 300-hp. engine. 
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Army Now Has World’s 
Largest Intercom 


A field commander can now ring up a front- 
line foxhole—or the White House—as 
as you make a long-distance telephon 


By Martin Mann 


DRAWING BY DENVER GILLEN 


FightinglUnit's stotion picks up front-line Riareteod Na 
sepslociedy tant GI 
radio, connetis it to unit's switchboord. fot, be canied’ dincctly 
to White House, jumping a 
from wire to radio to cable, 
is shown in drawing. Inte- 
gration of whole Army into 
one unified communication 
system will make this pos- 
ible—and, more important, 
plify control of 


Unit's switchboard feeds conversation =| 
through moin headquarters’ phoné =: 
exchange to powerful radio transmitter: > 


TH! Commander-in-Chief can soon pick 
up a telephone in Washington and talk 
directly to a soldier in a front-line foxhole. 
The Army's new communications system 
will be, in effect, a vast intercom setup in 
which all the Army will be able to talk to 
all_the rest of the Army. 

Fighting doughfoots aren't likely to put 
in a call for the White House, although 


talk to tankers and artillerymen in their busi- 
ness. And this has not been easy up to now. 
Even in Korea infantrymen sometimes had 
to signal tankers by banging rocks on the 
outside of the tank. Or they might have 
been lucky enough to find a telephone 
strapped like a bustle to the tank’s rear. 
Sure tanks have radios, And so does the 
infantry, But tank radios now in use can 
talk only to other tank radios. They ¢: 
receive, or be received by, infantry radios. 
‘This lack of interconnection has added to 
communication snafus. The little handie- 
talkies, for example, are AM sets. But the 
walkie-talkies used by the same outfits are 
FM. They don’t speak the same language. 


Postwar Aim an Integrated System 


World War II showed how hard it was to 
fight intelligently when we had radios that 
worked all right within their own small 

“nets,” but didn’t tie in with nearby nets. 
So Signal Corps engineers started the post- 
war job of designing an integrated com- 
munication system for the whole Army. They 
set out to give the combat soldier the same 
kind of tightly knit communications net- 
work that civilians have. You expect to be 
able to pick up the nearest phone and talk 
to any other phone anywhere else in the 
world. You don’t know—or care—how your 


Theater communications center in Tokyo reloys 
Korean transmission directly to U.S. 


Tall smokestack provides ready-made antenna 
mast during Korean fighting. Ingenuity at mak- 
ing best use of available structures and terrain 
helps get most out of Signal Corps equipment. 


voice gets there, whether it travels on wire 
lines, radio waves, coaxial cable, or all three. 

With the new Signal Corps equipment, 
soldiers will get the same service. A captain 
at the front who wants to report to regi- 
mental headquarters can pick up his tele- 
phone. The conversation may travel over 


USS. rodio station picks up Tokyo broadcast, 
retransmits to Washington. 
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Cable repair is easier from this homemade plat- 
form-on-a-truck, developed by Sgt. Byron G. 
Anderson of Signal Corps unit in Korea. Army 
uses civilian phone lines whenever possible. 


WALKIE-TALKIE. New model has 
times as many channels as World War II version 


(shown in use at left to spot artillery fire in Ko- 
ig and half as heavy. 
Tt covers five miles with 10-foot antenna. And it 


rea), yet is only half as 
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four 


Loop antenna (above) plugs into new handi 
talkie, converting it into radio direction 
This is big help in reassembling scattered un 
Gls just “home” on signal from commande 


wire, if there is a line, or be broadcast over 
radio. If necessary, the connection could be 
extended all the way to the Pentagon. 
Perhaps more important, it’s just as easy 
to connect the captain to nearby tank or ar- 
tillery units. All would have different radios, 
but each set would overlap the frequency 


Three mod- 

nd artillery, 
, but all three 
have a few identical channels so that they can 
intercommunicate easily. 


els, one each for infantry, armor, 
have different channel frequenc 


me 
RADIO. Buildin 

umber of old se e one at left. 
al types of receivers, tran 
nsmitters, power supplies, co 


ifferent 
ious blocks. 


in wires in 
A setup that 1 
at right 


be issued 


will be able 


lock radios will replace 

“blocks 
tters, re- 
ol units, 
nplifiers that can be combined in many 
connect the 


to 
to 
at 


ame time transmitting to regimental headquar- 


ranges of the others, making intercommuni- 


ion simple. 


There's a new handie-talkie, 


the World War II version; a new walkie 
talkie, half the size and weight of the old 
job; a whole series of radio “building 


block: 


HANDIE-’ TALKIE. 


ers about a mile with quarter-watt output. 


smaller than 


-10 plug-in units that can be com: 


New model looks much 
like old one (shown at left being used in Philip- 
pines during World War II), but uses FM ci 

cuit to agree with other combat radios and cov- 


It 


ters. By tuming a switch, operator can also 
make it work as a relay point, picking up a coi 
versation from one station and simu eously, 
it to other. With old sets, 0 
copy down message, then rebroad- 
Remote control is also possibl 
»stalled on high ground 
while operator sits 
protec cation, safe from enemy fire, § 
can be connected to new phone switchboards. 


bined in various ways to make 30 different 
radio combinations. 

These building-block radios are a com- 
pletely new development, using a few stand- 
ardized units to handle all sorts of jobs. 
Stacking together a few units—the way a 


child does building blocks—makes a station 


can operate on any one of 43 very- 


quency channels, but channel cannot or 

be changed in the field. By plugging in smal, 
extra handset, soldier can talk while 6%-pound 
radio is slung over his shoulder. 
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iew telephone wire, already used in Korea, is lighter and more eff 
cient than the old stuff. It uses no rubber at all—insulation is pol 


ethylene plastic covered with nylon. And 


from a trucl 


Jeep (as shown in photo above from Korea). plane, helicopter, man- 


carried pack (the half-mile reel being carried by soldier at 


it weighs 


26 pounds), or even shot across streams and gullies by a rifle grenade 
or bazooka’ shell. Talking range is about 12% mile 


for a battalion. Adding some more units 
makes a station for, say, a division. 

One block provides remote control: the 
radios can be installed on high ground to 
increase their range, while the operator sits 
in a healthier location, safe from enemy 
fire, Other blocks can be set up as an auto- 


TELETYPE. Teletypewriters provide one of 
fastest and most accurate ways of sending mes- 
sages. But old equipment (shown in use in 
Korea at left) is so heavy—it takes four men to 
carry one station—that it is used only by large, 
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matic relay to bridge a long gap between 
units. These will work all by themselves, 
without any operator. 

Relays proved their worth in the early 
days of the Korean War, when thinly spr 
troops were often so far apart they out 
ranged their radios. Until now, however, 


SUES NaN 
. One of new machines, (right) 
weighs only 45 pounds, light enough to be 
dropped with paratrooper, and is expected to 
see front-line use. It has 300 fewer parts than 
old machine, yet works two-thirds faster. 


there has been no relay equipment designed 
for small units, the old radio relays being 
intended mainly for large groups-like corps 
and armies. 

All combat radios now use FM. There are 
a couple of reasons for this choice, besides 
uniformity. Very-high-frequency FM gives 
good quality, staticfree transmission. Its 
short range is a help rather than a hindrance 
when so many radios must operate in a small 
area. And there's also a “take-over feature,” 
which prevents interference. When two AM 
transmitters interfere, both can be heard, 
but neither understood. But when two FM 
transmitters interfere, the more powerful 
one takes over, completely drowning out the 
weaker station. 


Brass Always Gets Through 


‘This works out fine for the Army, which 
assigns radio power according to the rank of 
the commander using it. Thus, all the cap- 
tains are shut up while the colonel’s radio 
speaks, and the colonel can be heard. 
Intercommunication among Army, Air 
Force, and Navy is still a matter of indi- 
vidual arrangement and is not automatically 
provided by the basic communications 
equipment, Army radios can’t ordinarily 
talk to Air Force or Navy radios. That's the 
way the services want i 


be outwei 
Where intercommunication is most often 
ded—for air support of ground troops— 


FIELD SWITCHBOARD. New types also use 

building-block idea. Blocks are connected quick 
y without soldering to make phone exch 

of almost any size. Smallest switchboard (right) 

is about as big as portable typewriter, yet 


the Army units are assigned liaison teams of 
Air Force personnel. These teams can relay 
ground commanders’ requests to the strafing 
fighters. 

New and better radios aren't all the Signal 
Corps has developed. Wire lines are still 
important. So are improved switchboards, 
which also use ‘the building-block idea; 
lighter, more efficient telephone wire; and 
far lighter, faster, and simpler teletype- 


is under test, but the Signal 
Corps won't say what use it has in mind. 
Also being tried is a Dick Tracy radio the 
size of a cigarette pack—the day may yet 
come when every GI has his personal set. 

This idea—everyone using his own radio— 
brings groans from the brass. As one colonel 
said, so many soldiers will be working radios 
there won't be anybody left to shoot! Even 
today a single armored division has 2,748 
radios—almost eight times as many radios 
as tanks. The task of manufacturing so much 
electronic hardware, keeping it in repair, 
and training men to use it properly mes 
fantastically complex. The new equipment 
helps lighten this job, since one unit may 
take the place of several old types. 

Yet more and more communications 
equipment will be needed. For communica- 
tions is control. It directs the shootin; 
Shooting wins the battles—but only if 
the right place at the right time. That 
the job communications, aided by the la 
from the laboratories, must do. 


in 


lines. Stacking several units expands it 

Larger blocks—for big 

2,000-line exchange in 24 

hours. (It takes three months to build a civilian 
shange of that size.) 


dles 1 
to take care of 63 lin 
units—can make a 
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Dart-Shape Fighter-Plane Model Gets Wind-Tunnel Test 


Huce doors open to admit another aero- 
nautical designers’ dream into the big wind 
tunnel at Ames Laboratory, C: 


Car Models Preview Color Selection 
Tims is how colors for the 1952 Ford 
cars are chosen. One-eighth-scale models, 
painted with actual production finishes, are 
carefully lined up on the floor of the styling 
showroom in Dearborn for study by com- 


pany officials. Colors selected from this 
group are later tried on full-scale models 
for the final okay. 

PS.: The models do not show 1952 body 
styles, just rough contours and colors. 
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the comparative size of the man operating 
the hoist controls in the right background. 
The dart-like form—cigar-shaped fuselage 
and triangular wings—is expected to be a 
pattern for supersonic fighters of the future. 


Electric Curtain Warms Window Draft 

“We wave electric blankets; why not 
electric curtains?” So reasoned Jack Bright- 
man, of Erie, Pa., who was annoyed with a 
cold draft from his living-room window. 
He looped some electric-blanket wire around 
the inside of the curtain, checked current 
draw for fire safety, and had Mrs. Bright- 
man sew on the wire (above). Yes, he works 
for an electric-blanket manufacturer—GE— 
but as a refrigerator engineer. 


You're on 
Your Own in 
This Garage 


Old two-story brick building 
was remodeled to tum garage 
into self-service repair shop. 


HE answer to the car owner who 

wants to tinker with the old buggy, 
but just doesn’t have the space or neces- 
sary tools, is supplied by Carl Marten of 
Parkland, Washington. 

A customer of this unusual self-service 
garage drives up to one of eight private 
work stalls containing a large workbench, a 
vise, and set of tools, and goes to work. He 
punches a time clock as he enter: d 
as he leaves. It's his responsibility to clean 


ae Si 


—— 


Even creepers are provided the customers. For 
on the bigger jobs, you can hire the serv- 
of an expert mechanic by the hour. 


Large work stalls give plenty of elbow room. Customer cleans up and replaces tools himself. 


mrARTENS AUTOMOWVE SERVICE 


RuTO PARTS 


up and replace tools. As a double-check on 
tools, they are identified by number and 
color coding. The charge for use of the 
space is 50 cents an hour. 

Service manuals are available for study 
and Marten is on hand for friendly advice 
when needed. If a job is too tough, a cus- 
tomer can hire the services of a trained 
mechanic. In the first month of operation, 
Marten grossed three times what he did 
with the conventional garage he used to run. 


| 
Machine shop and general repair departments 


are equipped with $3,000 worth of equipment. 
Service manuals are'on hand for reference, 
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Ground and flight shes of B-47 show high 
flexibility of wing. It droops when plane is at 


rest on runway, straightens in normal State. 
Plane’s speed is rated at more than 600 


- Torture Rack Tests 
World’s Fastest Bomber 


Md st have literally bent to pieces a 
B-47, the fastest known bomber in the 
world. They did it to find out how strong 
it was, 

The Boeing Airplane Co.’s branch in 
Wichita, Kan., tested to destruction one of 
the planes, now being manufactured in 
quantity. The USAF wanted to know how 
much punishment the six-jet bombers would 
take if, for instance, they had to go into 


Model of torture rack shows framework to 
which cables supporting plane were attached. 
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violent evasive action if attacked by an 
enemy during wartime missions. 

The static testing was done within a 
huge metal framework supported by seven 
steel towers. The plane was supported by 
cables so that it “floated” in mid-air in an 
attitude of flight.  Progressivel 
brought pressures to bear on wings, fuselage, 
and tail surfaces until the structure cracked. 
In all, 100 separate tests were made. 


drawn 
1g point. 


Hydraulic-exerted tension on cabl 
through pulleys, tested parts to breal 


LEVEL OUT IN FLIGHT 


In flight, win; several feet up and Wi anning 116 fe 5° sweep-back, 
a 


down to’ ride th downdrafts, updrafts. 
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is mealies 
of 50- 


Tiny flight platform of test shi 
than lighting helicopter, whose blades 


foot span overhang its sides—but good landings 
are made even on rolling, pitching vessel. 


Convoys May Fight Subs With ’Copters 


ecaEns merchant vessels with heli- 
copters may help them, according to 
current British tests, to counter the sub- 
marine peril. Wartime convoys including 
one or more helicopter-carrying vessels 
might dispense with protection by escort- 
type aircraft carriers. Taking off from a 
tiny deck platform, a “flying windmill” 


Hovering helicopter is guided to safe landing, 
 seeabil at setting iets oder ot Alek 
ations by controle: stealing: at meer 

je uses two flags to signal to 
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would spot lurking subs, and attack them 
with depth charges and’ bombs. 

For trials in the English Channel, the 
stern of the Royal Navy's 9,800-ton fleet 
supply ship Fort Duquesne has been fitted 
with an elevated steel platform, from which 
hundreds of successful flights have already 
been made. 


Type of "coy Sites used in trials is Royal Navy's 


standard S-51 Dragonfly, seen with crew: aboard 
mother ship. This type or larger $-55 would 
carry depth charges and bombs in wartime. 


Homemade Sports Car Can 
Race on Plowed Field 
in changing road conditions, 


A sports car home-built by Ted Cannon, Separate master cylinders tarowe) coutsol 
North Hollywood, Calif., has hit atop speed cults to front, rear wheels, Pressure’ ratios 
of 105 mph. with a reworked Mercury can be adjusted without stopping car. 

ine. The engine was bored and stroked 
-in, displacement. It has milled coil springs, the rear transverse leaves. The 
heads and specially ground cams. owner, head of an automotive engineering 

Excellent spring suspension enables Can- firm, built the car for road-racing against 
non to speed through a plowed field in Jaguars and Allards. 
second gear at 60 m.p.h. The front end has __It weighs 2,200 pounds. 


“Sapphire” Powder 
Makes Lab Crucibles 


Tue U.S. Air Force has 
succeeded in inaking labora- 
tory crucibles which are ex- 
traordinarily strong and yet 
have a transparency rivaling 
that of English bone china. 

Chemists of the Air Ma- 
teriel Command used alumi- 
num oxide powder for the 
crucibles. The only difference 
between them and sapphires 
is that the natural precious 
stones are single crystals of 
the oxide. The crucibles resist 


high temperatures. 
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TRANSMITTER uses “flying-spot” cath- 
ode-ray tube to project 
tiny beam of light that scans—moves rapidly 
across—the printed page. At same tin ok is 
moved forward by electric motor. Phototubes, 
aimed at page, convert varying light values 
into electricity.’ Output is amplified, then sent 
over phone line to receiver. 


nyinsror O57 Se 
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How Atomic 
Read Books 


Facsimile system flashes library data 
to lab, to save time and avoid risk of 
making valuable books radioactive. 


By Martin Mann 


D me the article on ‘Proportional 
unters,’ in Nucleonics for November 
1950, page 46,” says the research chemist at 
the Oak Ridge atomic laboratory, speak 
ing into an intercom. A few minutes later 
the article rolls into his hand, unwinding 
from a box that looks like a filing cabinet. 

The box is the receiving end of a fac- 
simile system that connects the resi 
chemists at the Y-12 site to the 
library at X-10, eight miles away. Fac- 
simile sounds like an expensive way to 
route books and magazines. And it probably 
is—anywhere except in a big atomic-energy 
plant. At Oak Ridge, buildings are widely 
separated, scattered ‘all over the rolling 
Tennessee countryside. Messengers have to 
pass through several sets of security fences 
and might need a number of different types 
of clearance papers to get by all the gates. 
And there’s also the danger that irreplace- 
able library material might accidentally be 
made radioactive when taken into a labora- 
tory. Nobody frets if a facsimile is ruined. 
he system the AEC is now testing is a 
new one developed by RCA. It works fairly 
fast—about a page a minute—and is simple 
to operate. The librarian just puts the book 
or magazine in the transmitter’s copy hold- 
er, turns a crank to set the degree of enlarge- 
ment (fine print can be blown up four 
times original size), and presses a button. 
The receiver has only to be turned on, 
After that, the facsimile rolls out, dry and 
ready to be used, while the copy is being 
“read” in the transmitter. 
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"Scientists 
8 Miles Away | 


REPORT FROM THE 
f& 
¢ 


new V 


DRIVER'S SEAT... H 


speedometers at plus or 1 


more than 110 m.p.h. whe 
Florida Keys. As the com 
n.p-h, at 90, speed v 


Shaw Reports on 


First U.S. Power Steering 


The ’51 Chrysler has it—and with anew 
engine. “It's a whale of an automobile,” 
says America’s most famous driver. 


By Wilbur Shaw 


HAVE just driven the most powerful— 

and probably one of the fastest—stock 
sedans manufactured in the United States. 
It’s the spanking-new 1951 Chrysler, with 
the first V-8 engine in the company’s history 
[PS, March ’51, p. 134]. 

As astonishing as the performance of this 
engine is, it's only half the story on the new 
Chrysler. The rest of it is power steering, 
the first on any U. S. passenger automobile, 
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and a new torque converter used with 
Chrysler's semiautomatic transmission and 
clutch. 

That makes a lot of automobile in one 
package. 

I was on vacation in Marathon, Fla., 
down on the Keys, when the opportunity 
came for me to drive this car, a New Yorker 
model. It promised to be an interesting ex- 
perience because I had had no special re- 
action to Chryslers since the days of the 
Airflow in the mid-1930's. That was an 
automobile. 

The driving was to be done in Miami, by 
courtesy of a local Chrysler dealer. But 
presently I found myself in Marathon and 


Turning wheel actu 
ates valves because 
movement of spur gears 
causes slight sideways 
displacement of lower 
shoft, 


While Mrs. Shaw—“Boots” for short—held Bill 
on her lap, he easily tumed the wheel with 
the car standing still, Steering ratio with 
booster is 16:1; without it, 2 


Distribution valves se 
lect which pow 
inder is to rey e oil. 


Reaction valves det Conventional worm 


mine oil flow and pres: gear steers car if sys 


tem fails or engine stops. 


MECHANICAL] 
<— STEERING 
‘OAR 


sure to power cylinder. 


4 Oil presses piston, sup 
plying 75-80 percent of 
work required to move 
pitman arm, 


RIGHT-TURN 
ON 


POWER ARM 


PUMP ON GENERATOR SHAFT 


ring unit consists of four main ele- front wheels right or left. Reaction valves con- 
il reservoir, pump, valves to distribute trol amount of oil flow and bleed off pressure 
and control amount of oil low, and pistons to in opposite cylinder, to, maintain proper rela- 
assist in tuiming pitman arm. Real problem in tionship between cylinders. Valves alo regu- 

ower steering is to tum front wheels just so late amount of “boost” provided—the ratio 
ictated by amount of rotation of steering between manual and hydraulic effort on car's 
wheel—and no further. Mechanism uses two front wheels. Red lines indicate oil flow. In 
sets of valves with distinct jobs. Distributor case of failure, stecring is through the conven- 
valves direct oil to proper piston for turning _ tional worm gear and 
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This three-quarter view of the New Yorker 
model shows its pleasant lines. In the 200-mile 


then in Key West, the southermost city in 
the United States. There was a good reason 
for my taking the car on the trip over the 
Keys, and I'll come to that in a minute. 

I drove the car briefly around Miami, 
feeling it out. Here's the start of the tape- 
recorded play-back of my impressions as I 
sat behind the wheel. 

This power steering with the automatic 
transmission . . . the two things in combina- 
tion . . . is the nearest thing to an automatic 


y, Miami Chrysler dealer, 
-w Yorker model over to me. Here 
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~ mc 
drive from Miami to Key West and 
Marathon, the car lazed along even at tose os 


pilot for an automobile that 1 can possibly 
imagine .. . 

I like this seating height. That's one 
thing you certainly can say for Chryslers 

. . the seat puts you where you can see 
out, and that means safety . . . these wind- 
shield posts . . . I like the windshield posts. 
They're so small that even a child couldn't 
hide behind one of them out there in front 
of the car. 

I was completely nonplussed by the ease 
of the steering. 

Well, we've finally got it . . . power steer- 
ing for passenger cars . . . and it’s about 
time. With the supercushion tires used 
these days, it has been getting to the point 
where it takes real power to turn the wheel 
in parking. The only alternative to that is 
a high steering ratio and too-slow steering 
. . . I'm turning this wheel with one finger 
going only five miles an hour. 


Acceleration “Incredible” 


When I got back to the agency I re- 

marked to Volney Landry, the engineer 
whom Chrysler had flown down from De- 
troit to answer my questions about the car, 
“Mrs. Shaw has got to drive this.” 
My wife weighs 112 pounds wringing 
wet. [had left her and my son Bill in Mara- 
thon when I came up to Miami. The sole 
reason for my trip down the Keys was to 
see what she thought about power steering. 
Her remarks on it are captured in a box ac- 
companying this article. 

Well, we took off for Marathon, And I 
mean just that. When I stepped on the 
accelerator from a standing start, the car 
really began making knots. 


K, T. Keller, fonner president of the Chisle 
Corp., once remarked facetiously that one great 
improvement. in cars was chrome. For my 
money, the chrome treatment on the front end, 
and. the styling, this car classic lines. 
Brakes are vacuum-boosted. 


This engine . . . I can't get over the 
amount of power and snap in this engine 

~ even at 70 miles an hour, when I step 
on it the speed walks right on up it's 
incredible . . . most cars begin leveling off 
on acceleration at this speed. 

I was amused when later I sat down to 
listen to the playback of my reactions on 
the trip down the keys. I repeated, “Well, 
I'll be darned!” a half-dozen times as that 
engine and the steering wheel both re- 
sponded instantaneously to any, demands 1 
made on them. 

She won't kick down above 55... . the 
button under the accelerator pedal won't 
throw her down into the next lower gear 
above 55... but you don't need it . . . 
not with this amount of power . . . 

I don't get the least feeling of insecurity 
on this wheel at 100 miles an hour . . . this 
probably is the easiest car to drive that I've 
ever been in... 

1 was delighted with it. 
one point: 

The results. . . the performance of this 
steering gear is completely beyond your 
expectations. This is the easiest handling 
car imaginable. 

Here is the remainder of my _bits-and- 
pieces comments on the rest of the trip to 
Marathon. 

There's some hood-boun - more than 
the usual amount . . . the instrument panel 
is completely centered . . . and so are the 
controls, including the air vents and the 
heater . . . there may be some maintenance 
on the booster mechanism for the steering 
gear to keep it functioning properly 

It’s pretty hard to describe this car with- 


I remarked at 


This proves that th 

have to depress it to shift the lever on the 
steering-column quadrant. I'm afraid that the 
arrangement on the quadrant is going to 
rocking the car in snow or mud a. fairly 
job at least until you get the knack of it, 


My son Bill got 
disappearing am rest and childs scat 
here he could 


ick out of this combination 

It put 

My wite re- 

isin tnirror 

had used since the 

that really gave 
her a view of the road behind. 


My old friend Captain 
line ‘man, who was vacationing in Marathon, 
dropped by for a look at the new Chrysler, 


Rickenbacker, the air- 
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so short that they had to 
buil sirced | Sehind the radiator to channel 
the air to ie fan, My hands s! the 


effective gear ratio 

lactionsly” Ue bares 
10 yer registered so far on tl dynamaeene 
ters by the “180-hp.” production engines now 
ing manufactured is 183. 


Some manufacturers are shy about putting 
safety pes on the dash to protect the front- 
seat eager, Chrysler isn’t. That's my wife's 
thumb on the pad to show its resilience. 


out going off the deep end . . . this car has 
it in every department . . . it's a funny 
thing—Chrysler has been so ultra-conserva- 
tive ever since it got ahead of the rest of the 
industry on styling with its Airflow—and 
paid for its mistake . . . and all of a sudden 
they go all-out on improvements like this. 

It was 111 miles to Marathon. I rolled 
in there with a feeling that I had expended 
no more effort than I would have in driving 
around the block. There, Mrs. Shaw took 
her turn. I didn’t say anything. I just had 
her get behind the wheel and start driving. 


Mrs. Shaw Takes the Wheel 


She started to haul away at the wheel, 
and the look she gave me was something to 
see. She was flabbergasted. I couldn't keep 
from laughing. 

The next day we started on down the 
Keys toward Key West. I was driving. 

This is a beautifully mannered car, either 
on a straightaway or a turn .. . and with a 
bad cross-wind too . . . it's almost an irre- 
sistible temptation to drive it fast because 

it rolls with so much ease . 

The hemispherical combustion chambers 
in these V-8 cylinders are the same . 
they're practically identical with the ones 
in racing engines . . . valve-wise, it reminds 
me of the old Wills-St. Claire engine . . . it 
had extra-large intake valves and slightly 
smaller exhaust valves. It was a wonderful 
engine for its day 

TheWaa natatiio lilies you shift auto- 
matically from third to fourth gear in this job 

. to me, that's slightly objectionable . . . 

The reason for that click is that Chrysler 


FACTS ON ’'51 CHRYSLER 


Make and model: Chrysler New Yorker 
four-door sedan. 
canrinet, V-8 overhead valve; 180 hp, at 
‘car weight per hp., 23.66 Ib.; 
‘stroke, 313/16" by 9°; compres: 
sion "ratio, 5, to 1; piston displacement, 
381.1 cu. in, deutlaxt 
ingine piston travel: (in feet per car 
mile at 20 m.p.h.) 1,485. 
rankshi 


pt 
Matic ‘automatic, 
four speeds forward, one reverse. 
Rear-axle ratio: 3.73:1 
Steering ratio: 16.1 with power boost. 
Diameter of turning circle: 45° 1” left, 
44’ 1" right. 
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Effective brake-li area: 201 L. 
Suspension: front, coil; rear, semi-elliptic 


Weight and outside dimensions: Ship- 
ping, weight, 4260 I ht, no Toad, 


2 
front. overhang, 3a" 
d, front, 57K", rear, 58 9/32". 


. front, 36%", 
Seat’ height, front, 15°, rear, 15%"; vertical 
istance, steering wheel to seat cushion, with 
seat in mid-position, 5%”; front-seat adjust- 
ment, honzontal, 5; vertical, 1%". 
Tire size: 8.20 by 15. 


This is what my wife thinks of the 1951 
Chryste 

Explaining power steering is my husband’s 
department. But using it was mine. At first I 
could hardly believe the ease with which I 
could turn the wheel. 

That's important. In the summertime, a 
woman likes to arrive at her destination still 
feeling fresh. 

Often, after I have parked a car in an av- 
erage parking space, { feel I should take a 
taxi home, shower, and get dressed again. 

But not in this car. I parked it with one 
hand. It practically drives itself. 


is still using its synchronized-shift semi- 
automatic transmission along with the new 
torque converter, The click is a character- 
istic of this type of transmission. It 
the change of gear through sliding clutel 
sleeves. You have to get used to it. 

I feel a break in power . . . 1 get a com- 
plete loss of power when I press the kick- 
down button to go from fourth to third gear 
. +. for the smallest fraction of a second .. 
I call that dumping it in your lap. A person 
should know about that before driving into 
any tight spots. 

Volney Landry, the engineer, explained 
that to me later. The break is a momentary 
interruption of the ignition. That's neces- 
sary to permit the disengagement of the 
sleeve-type connection between the trans 
mission gears. With the engine pulling, it’s 
almost impossible to move the sleeve on 
the shaft. 


‘The seating position is as comfortable as any 
I've ever found. The steering effort is just a 
fifth of last year’s. Ratio can be cut as owners 
get accustomed to power steering, 


There’s creep in this transmission at a 
traffic light .. . there’s creep in all of these 
new torque converters, except in Stude- 
baker's, especially if the engine is cold and 
the automatic choke is boosting the idling 
speed. 

At Key West I discovered something else. 
I hadn't been aware of it before, and it was 
the only serious fault I had to find with the 
new Chrysler—you can start the engine 
while the car is in gear. That's not good. 
It could be dangerous. With a regular one- 
two-three transmission, there’s comparative- 
ly little risk if a person fires up while in gear. 
But with these newer transmissions, people 
get sloppy in their habits. As the driving 
effort goes down, carelessness goes up. 

Chrysler can and should arrange a starter 
circuit so that the engine won't start unless 
the clutch is depressed or the selector lever 
is in neutral. This car retains its clutch 
pedal, even with the auto-transmission, 

Mrs. Shaw did part of the driving back 
to Marathon. Her comments just about 
squared with mine, 


Engine Surprised Even Chrysler 


One word more about this new Chrysler 
engine—i ‘as an evolution. It didn’t start 
out as this engine at all. About five years 
ago the company engineers put hemispher- 
ical combustion chambers on one of their 
sixes, rated at 116 horsepower. 

Imagine their satisfaction when they got 
more horsepower out of that six than they 
were getting out of their straight eight, 
rated at 135 horsepower. 

Heretofore, engines with this kind of 
head have been prohibitively expensive to 
manufacture in American mass-production 
cars. It has been reserved to high-cost en- 
s like those in aircraft and racing cars. 
Chrysler has undercut the piston heads for 
valve clearance like those in the high-cost 
engines. 

In fact, 1 think so much of this car that 
I’ve selected it as the pace car in the 1951 
Indianapolis 500-mile race. END 


This Month’s Shaw-ism 


The nuts aren’t all on the car. Lots of 
them are behind the wheels. 


Mie 
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oper ‘on ground as 
well as in flight, sup- 

: igeroted or 
‘warmed oir through 
outlets controlled by 


Sunlight-reflecting white 


paint, wall insulation, 


‘ond heat-excluding filter 
gloss in windows keep sun 
from overheating cabin 


AST word in a flying hospital is the plane 

illustrated here. After serving as a cargo 
ship or troop transport on the outward- 
bound leg of a round trip overseas, this con- 
vertible type becomes an air-evacuation 
plane to speed sick and wounded U.S. 
troops back home. A fleet of 30 of the craft 
has just been placed in operation, most of 
them in the trans-Pacific airlift, by the Mili- 
tary Air Transport Service. 
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Developed from the C-54 Douglas Sky- 
master, aerial work horse of the MATS, the 
new type is called the C-54M. As a hospital 
plane. it accommodates 32 litter patients 
with unprecedented facilities and comforts. 
New features include greater space between 
litters, vibration-damping litter slings, in- 
dividual air conditioning controlled by each 
patient, hot meals from a galley, and medi- 
cations from a built-in medical section. 


Turquoise Room of lounge car is called only 
rivate dining room on rails in world. It may 
Be reserved, in advance or aboard train, for 
luncheon, cocktail, or dinner parties, 


Room offers refreshments from 

in background of picture, Entrance is 

from passageway, at right, that runs between 
Main Lounge Room and opposite end of car. 


Main L 


e Room is spacious section with 
new arrangement of furniture, so that passengers 
face outward toward passing scenery, instead of 
having to stare at people on opposite side of ear. 


mn Dome caters to sightseers. 
Revolving parlor-type chairs, a new feature in 
dome cars, add to comfort of occupants and en- 
able them’ to view scenery without craning. 


Cutaway drawing shows 
location in car of the four 
rooms seen in photos. 


Luxury Lounge Car Gives Hotel Comfort 


Aroreneom dome lounge car now in 
daily service on the Santa Fe’s “Super 
Chief” gives railroad passengers the varied 
accommodations of an ocean liner or a hotel. 

Private dining or cocktail parties of up 
to 10 or 12 persons are accommodated in 
the Turquoise Room, called the only one of 
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its kind on any train. Other rooms are a 
Parlor Observation Room aloft for sight- 
seeing, a Lower Cocktail Room for refresh- 
ments, and a spacious Main Lounge Room. 

The car is part of a new line of equip- 
ment, built by Pullman and A.C.F., that's 
gone into service on the Super Chief. 


A come-arant rifle that looks like a Wool- 
worth toy is one of the Strategic Air Com- 
mand’s neater engineering feats. Remark- 
able for its light weight and compact de- 
sign, it weighs only 3% pounds and makes 
a package only 14 inches long and two 
inches thick. An airman forced down far 


Survival rifle, fairly accurate at 
150 yards despite short barrel, is 
apart, assembled, and in use, 


“Survival Rifle’ Comes Apart to Make Small, Light Package 


from civilization can use it to kill small 
game for food while awaiting rescue. 
rations, compass, 
goes in a survival 
kit issued to members of bomber crews. 
The survival rifle is chambered for a .22- 
cal. Hornet cartridge and uses bolt action. 


Quick-Rigged “Pillow” Tank Holds Armed Forces’ Gasoline 


TeN minutes’ time makes ready a 10,000- 
gallon “pillow” tank for gasoline, developed 
for the armed forces at Fort Belvoir, Va. 
The collapsible tank of nylon-reinforced 
synthetic rubber is simply spread out on 
flat ground for use, as at left below, un- 
rolling like a carpet from its carrying box 


(right, below). It saves days or weeks of 
time required to erect bolted steel tanks, 
and also saves the manpower required to 
float ashore and manhandle 55-gallon drums 
of gasoline. In a landing operation, the 
pillow tank can be filled by pipe line or hose 
line from small barges and tankers. 
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A striking feature of the ne 
extreme overhang of the turret shown in side 
view above, This has a dual function—it pro- 


New and improved 
mm. gun gives T-41 md 
firepower than any pre- 
vious light tank. Fast (35 
m.p-h.)and maneuverable 
it will be used for recon- 
sance and flank pro- 


Proving Ground 
deen, Md. 
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J 
vides space for added interior gear and acts 
as counterweight for long gun barrel. Angle 
shot shows tank on 30-percent grade 


PS PHOTOS BY W. W. MORRIS. 


RAND-NEW from the treads up, inside 

and out, here’s the Army's first truly 
postwar tank. The T-41, shown at left in 
handmade prototype, is the forerunner of a 
new tank family that will include lights, 
mediums, and heavies (PS, Nov. '50, p. 117). | 
It has been named the “Walker Bulldog,” after 
Lieut. Gen. Walton Walker, killed in Korea. 

Classed as a light, although it weighs 
about 25 tons, the T-41 is an outgrowth of 
the Army theory that a good, all-purpose 
tank can’t be built. For this model, it wants 
a fast, maneuverable job for flank protection 
and reconnaissance, leaving bigger chores 
for the mediums and heavies. 

So the T-41 isn't designed specifically to 
fight other tanks, although the Army claims 
it will be more than a match for the heavier, 
38-ton Russian T-34. It does sport.a new 
and more powerful 76-mm. gun, the big- 
gest we've ever had on this size of tank. 

Fast for its weight, the T-41 has an an- 
nounced road speed of 35 m.p.h. It’s pow- 
ered by one of the Army's new air-cooled 
tank engines, a “pancake” type with op- 
posed cylinders that develops 500 hp. 
“Wobblestick” steering and cross-drive 
transmission are other late tank features 
that are built into the new Bulldog. | 

New and improved fire-control apparatus 
greatly steps up the accuracy of the T-4l’s 
new gun. This means more first-round hits 
and, even more ‘important, first-round kills. 

Production models are to be built by 
Cadillac Division, General Motors. END 
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As arm swings forward, adhesive wheel 
touches right-hand page. Pressure on wheel 
trips switch that reverses motor, wheel 


page, and arm starts back in opposite 


Mechanical 
Arm Turns Page 
for Handicapped 


Set up on a bed table. the machine below has 
an adjustable stand for tilting it. The switch 
resting on the patient's chest requires slight 


pressure to operate the page turner. 


2 As wheel lifts page, metal finger attached © 
to arm swings in behind page to help push 
it across. Finger drags plastic bar behind it that 
will hold down toed page under spring tension. 


[7S pretty tough lying in bed when you 
can't even turn the page of a book. But 
now this electric page turner will do it all for 
you-at the lightest touch of a lever. In- 4 
vented by Frank Reck, of Flushing, L. I., 
for use by bedridden or physically handi- 
capped patients, it has an easel that accom- 
modates pocket-size magazines, as well as 
books. A volume is held on the stand by a 
horizontal bar and a spring clip that grips 
the back cover. d 

patient merely presses 
tion switch. This acti- i} 
vates a mechanical arm that swings in a 


Arrow in close-up of arm points to reversing 
ch that is tripped whencver arm strikes page 
stopping post. Pick-up wheel contains re- 
placeable drafting tape wound around roller. 


ping post that 
forward again, 


180° are over the book, pi up pages 
with an adhesive roller. The pick-up wheel 
contains a roll of sticky tape that is wound 
around the outside of the roller. After 80 
pages are turned, fresh tape is applied to 
the wheel. An AC motor supplies power. 

Designed for both bed and wheelchair 


‘The page turner is pow- 
ered by a small AC mo- 
tor, mounted under the 
tray. rating switel 
has a aetna so it can 
be operated with chin. 


Arm continues forward until wheel touches 
new page, then repeats cycle. Machine can 
be stop and started at any point in cycle 
and runs until operator releases control switch, 


patients, the mechanical page turer also 
can be adapted for persons in an iron lung. 
The patient's arm, leg, or otlier part of the 
body can operate the switch. A neck strap 
lets a patient press it with his chin. General 
Textile Mills, Inc., of Carbondale, P 
makes the device. 
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Tubes Muffle Roar of Giant Engines 

Tur striking pattern above is formed by 
a bank of acoustical units used by the Cur- 
tiss-Wright Corp. to deaden the roar of 
. aircraft e1 nes running in test 
cells, The system utilizes perforated alumi- 
num tubes packed with Fiberglas and sus- 


Fiberglas blanket surrounds in- 
ner hardware cloth, Outer cov- 
ering is perforated aluminum 
Units are 7% feet long, 9 inches 
in diameter, and weigh 20 
pounds, Solid caps cover ends 


pended in staggered rows, one set at the 
intake and another at the exhaust end of a 
test chamber. In this installation are 3,600 
units, with 61,200 square feet of acoustic 
area. The new sound absorbers, made by 
Janke & Co., Inc., of Hackensack, N. J., re- 
place cast slag blocks formerly used. 


Spectacles Give Side View 

Specractes with a built-in mirror were 
an unusual prescription filled by the Ameri- 
can Optical Co., Southbridge, Mass. Be- 
cause of a blind spot covering half the 
retina of the right eye—a defect called 
hemianopsia—the patient couldn't see cars or 
people coming from the right. The mirror 
makes them visible on the good part of the 
retina, ending danger and embarrassment. 
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Headrest Relaxes Auto Travelers 

Tue barber-chair headrest has been 
adapted to let auto passengers relax on long 
trips. It consists of a head support and 
shoulder pad (left above), and an adjust- 
able brace that hooks over the seat of the 
car. Invented by A. P. St. Aubin, Union 
Gap, Wash., Ride-N-Rest is made in several 
colors and in two models, for front and 
Tear seats. It sells for about $8. 


f-doors, good sui 


What Makes a 
Good Pair of 
Sunglasses ? 


By George H. Waltz, Jr. 


PS PHOTOS BY W. W. MORRIS 


ry nd play gear. 


E E ‘SE we are a sports-loving people 
who enjoy being out-of-doors as much 
as we can, we also are a nation of sunglass 
wearers, Last spring and summer, it has 
n estimated, Americans invested in more 
1 8,000,000 pairs of glasses designed to 
protect our eyes from the sun's brightness. 
With another sun season about to get 
under way, PS's editors decided to investi- 
gate just what goes into a good pair of sun- 
glasses. They told me to find out just what 
gives them their eye-protecting qualitie 
why they can be sold at such a wide range 
of prices, and what the average person 
should know about their selection and use. 
Obviously, the best spot to find the an- 
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1 Sauare of tinted lass, heated until soft 
in furnace, is put in a round mold that in 
tum is placed in a press. Lens blank formed 
is then slowly annealed to eliminate strains. 


Lenses held in block by hardened pitch are 

then given a first grinding with a diamond 

el. In the, ophthalmic trade, this operation 
wn as “generating the first curv 


is k 
swers to those questions was at a sunglass 
factory. So Bill Morris and I toured eastern 
Massachusetts and visited three plants of 
the American Optical Company. We were 
surprised at the number of people and the 
amount of special machinery and equip- 
ment that had to be employed to turn out 
the sunglass production for just one large 
company. We saw batteries of lens-blank 
molding furnaces, row upon row of optical 
grinding and polishing machines, bench after 
bench manned by lens inspectors, an entire 
plant given over to the production of top- 
quality sunglass frames, and another de- 
voted entirely to the making of inexpensive 


142. Porutar science 


Pak 
same tel 
ing first side, lens 


Preparatory 
2 Fiatia are mounted nea Blosk (held in the 


blanks are mounted 


worker's hand). Block is placed over the form 
holding lenses, and hot pitch is poured in. 


Final grinding and polishing of the first 

side are done in machines like these, Block 
is held over turning dome. Abrasive and water 
are used for grinding, rouge for polishing. 


molded frames fitted with plastic lenses. 
There was a lot of ground for us to cover. 


What Makes Good Sunglasses 


It didn’t take long before we discovered 
that there’s more to the making of a good 
pair of sunglasses than meets the eye that 
looks through them. They’re not just circles 
of colored glass held in frames. To be com- 
pletely safe and effective, they must accom- 
plish three basic things—cut down glare and 
reduce to safe limits the amounts of infrared 
(heat) and ultraviolet (sunburn) rays reach- 
ing the eyes. Furthermore, they must be 
free of such imperfections as bubbles, waves, 


5 After first side is ground and polished 
block is placed in refrigerator to shrink the 
e removed. This step in 


pitch so lenses can 
off 


the process is called “pick 


‘To grind and polish second side, lenses then 

are mounted on a dome-shaped block. Heated 
lenses are placed on pitch and hed firmly 
into place with a short wooden sti 


scratches, and unintended focal and pris- 
matic power. 

A wide variety of sunglass lenses and 
complete sunglasses are made at the Ameri 
can Optical Company plants. They range 
from sun lenses carefully ground to specific 
eyeglass prescriptions through quality sun- 
glasses having optically ground lenses to 
cheaper ones with plastic Polaroid lenses 


Nine steps from glass square to finished lens. 


ve, on other side of lens, is gen- 

ted on another grinder fitted with a dia- 
mond wheel. In this operation, lenses are 
handled separately and not mounted in a block. 


Second side is then ground and polished, In 
this case, the lens block revolves. Edges of 

finished lenses then can be ground down to 
shapes to fit various styles of frame 


Optically ground and polished sun lenses 
start out in life as squares of glass that have 
been colored by adding metallic oxides. 
Heated to softening point, they are placed 
in round molds and by means of pressure 
are formed into rough lens blanks having 
the proper curve (known as a “6 base 
curve”). After a series of careful grinding 
and polishing operations—first with a special 
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‘GROUND AND. 
PousieD SQUARE 


PoUsMED 


| mat PoUsHED 


GEINDING Uns 
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sHareo, 


and temple strips are stamped 
To ease the job for the 
ner stanping, material 
g fed into press 


out of sheet paste 
press, and to get a cle 
Wwanned before be 


= 


13 Tiny,rivets to hold the metal hi 
on frames and temples into 


place through both plastic n 
jomatically fed, foot 


diamond wheel, then with corundum and 
water, and finally with rouge—these rough 
blanks emerge as finished lenses whose 
edges then can be ground down to shapes 
to fit various styles of frames. 

The frames start out their lives as flat 
sheets of plastic (Zylonite). After stamping, 
shaping, finishing, and assembling, they end 
up with their rims being heated on metal 
blocks so they will expand just enough to 
allow the glass lenses to be fitted securely 
into place. 

Careful and repeated inspection is an in- 
tegral part of the whole process. Both lenses 
and frames must meet specifications. And 
when lenses and frames become one, they 
are adjusted as a unit to insure proper fit. 
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the grooves inside the rims th: 
the ass lenses in place 


ine then heads 
d the hinge ha 
operating motorized 
nn screw in hinge pins. 


in pla 
screwdrivers t 


At another American Optical plant, 
saw how less expensive glasses are tu 
out. Here, to save the consumer mon 
frames and temples (the parts that go over 
your ears) are turned out in rapid-fire order 
in injection-molding presses. Powdered plas- 
tic is simply poured into hoppers, heated, 
and injected under pressure into gang 
molds that can form four complete frames 
in 26 seconds and enough temples to go 
with them in the same length of time. As- 
sembly is streamlined to trimming off a few 
rough spots with a sharp knife, milling the 
grooves to take the lenses, drilling the holes 
in the cast-in hinges, heading over hinge-pin 
rivets, and snapping the plastic Polaroid 
lenses into place. Mass production makes it 


Te 


a reinforeing wire betwee 


trips, 
cementing them together, 


id trimming to size. 


1 Putting lenses in place. After completed 
frames have been cequed and buffed, rims 

are enlarged by placing them on heated metal 

blocks and lenses are snapped into place. 


possible to turn’ out such sunglasses at a 
moderate price. 


What You Should Know About Sunglasses 


1. There’s no easy way for the layman to 
test the quality of sunglasses. Buy a pair 
made by a reputable manufacturer. 

2. Also make sure that any pair of sun- 
ses you buy fit you and are comfortable. 
Remember, the various styles of sunglasses 
usually are made in a variety of sizes. 

3. Don't try to adjust a pair of sunglasses 
by bending the frames or temples yourself. 
This is particularly true of Polaroid glasses. 
If the vertical axes of the two lenses are off 
more than 8°, they may cause strain. 

4, Treat your sunglasses like a pair of 
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1 Cam-operated machine, like automatic 

athe, then shapes, each temple blank to 
the desired form. The at cam, which controls 
cutters, can be seen in the left foreground, 


tant in sunglasses.. Last 

step before packing is a careful inspection 
and adjustment of temple: rames to pat- 
tern mounted on inspector's workbench. 


16 Seed sis iy 


What sunglasses are made of. Here is what 

‘oes into a pair of quality sunglasses as made 
By the American Optical Go. It takes some 60 
operations to put the parts together. 


id 
temples 
Powdered plastic is poured into hopper, heated, 
and forced into the mold under pressure. 


While frames are being molded on one ma- 

emples being formed in another. 
Parts come from mold so clean that only finish- 
ing required is removal of flash with a knife. 


glasses. Keep them in their case when not 
wearing them. Protect them from scratches 
and grit 

5. If you ordinarily have to wear glasses 
for good vision, I 
your prescription, or buy a pair of clip-on 
sun lenses that can be slipped on over your 
regular lenses. 

6. Don’t wear sunglasses indoors, or when 
the level of outdoor illumination is low. 
Sunglasses were designed to protect your 

mination. 
Don’t wear sunglasses as night-driving 
glasses—they weren't designed for it. END 


ve sunglasses ground to 
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Four frames, complete with their plastic hinge 
halves, are cast in a single operation. ‘The cycle 
on the injection-molding m 
sa total of 26 seconds, 


d lenses are then snapped into 
place after hinge pin has been riveted into 
place. Because the lenses are flexible, no h 
ing enlarging of frames is necessary 


When lense 1 frames have been joined, 
finished sunglasses are inspected as a unit 
Polaroids get a careful check to make sure 


polarizing plane runs in right direction, 


Saucers Balloons? 
seers oe The News 
Catches Up to PS 


New Balloous Explore 
Roof of the Airway 


tre Secret Balloons the Flying Sancors? 


N the press recently headlined the “Such pin points [the balloons] . . . may be 
ws that flying saucers were really the innocent source of the ‘flying saucer’ 
loons, PS readers could say, “Aah, stories.” Now Dr. Urner Liddel, Navy 
physicist, concludes they were indeed. But 
a May 1948 Poputar Science story does that take care of the three-foot-tall 
on these plastic balloons (above) reported, men from Venus? END 
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= Th Ae Myers Ship? 


D5 Russia have new battleships firing 


guided missiles as well as shells? 

In the picture above, a British naval 
artist sums up a crop of rumors that have 
reached the Western world of Soviet mys- 
tery ships. According to these: 

‘A new Russian class of battleships con- 
sists of three sister vessels for service in the 
Baltic and Black Seas. One laid down at 
Leningrad in 1939, the Sovietski Soyuz 
(Soviet Union), suffered German bomb 
damage during construction and may still 
be unfinished. But two more being built at 
Archangel, the Strana Sovietov (Coasts of 
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‘ouioeo- 


os Soviet) and Sovietskaia Byelorussia (So- 
yelorussia), may now be completed. 
wath ane Soviet ype, the rumors say, is 

a 45,000-tonner of more than 200,000 hp., 
with a maximum speed of 33 to 35 knots. 
Its armament includes a main battery of 
nine 15- or 16-inch guns, secondary arma- 
ment of 20 five-inchers for use against sur- 
face craft or aircraft, and smaller antiaircraft 
guns. So far the description of the mystery 
ships closely resembles that of the largest 
U. S. battleships—the 45,000-ton, 16-inch- 
gun Iowa class. But the Russian ships are 
said to be shorter, 860 feet; wider, with a 


SECONDARY ABMAMENT 


130-foot beam; and shallower, with a 29- 
foot draft. 

They are also said to have one outstand- 
ing novelty—a pair of domed launching tow- 
ers for guided missiles, which would extend 
the range of bombardment and might con- 
ceivably have atomic warheads. Such equip- 
ment has no counterpart in the world’s cap- 

al ships as yet. (Pending guided-missile 
development, work has been suspended on 
the unfinished U. S. bi 
and large cruiser Haw 
have been armed with mis 
stead of big guns, However, a current U. S. 


ou 
missie 


am includes converting a ht 


ruided-mi 
st aircraft.”) 
The figures 


ship for use “primarily 


id speculation about the 
ay not be correct. 

Verified information is difficult to obtain 
this side of the Iron Curtain. But battleships 
are sizable things to try to conceal—and at 
least once before, rumors about them turned 
out to be right. These told, before World 
War II, that Japan was secretly construct- 
ing the biggest battleships ever built—the 
000-ton Yamato and Musashi, 

. carrier planes. END 
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WINGS BEND, = 


oven uMes 


mupeee O1sKs 


s smooth out bumpy 
air for the Rey, an experimental plane test- 
flown near is this winter. Each wing is 
made in two sections that are connected by 
rubber disks. Torsion of the disks provides 


7 


Nylon Gets in “Wolf's Clothing” 

Tue Air Force is borrowing a trick from 
women’s fashions—fake fur. Only the glossy 
“pelt” in the photo above isn’t even from a 
humble rabbit-it’s actually nylon fiber on 
a rubber-coated cotton backing. The phony 
is under test to replace real wolf fur as a 
trimming for Arctic parkas. The wolf fur 
warms air breathed in by the wearer, pre- 
venting frostbite of his lungs. The phony 
wolf was developed after such combinations 
as horse hair plus alpaca and nylon with 
cow's tails had been tried. 
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Wings Cushion Ride in French Plane 


the “spring” action—an angle as great as 30° 
between wing and fuselage is possible. 
The plane, under development since 1938. 
carries two people and can reach 205 
m.p.h, with its two 220-hp. Renault engines. 


“Hot” Beads Aid Medical Research 
Hse pretty glass beads are “hot”—not 
stolen, but radioactive. Made by a new 
technique that incorporates radioactive ele- 
ments into the glass, they provide an easy 
way to irradiate tissues inside an animal in 
medical experiments. The beads are simply 
imbedded in the tissue. In this way, for 
example, the liver of a rat was exposed to 
known, varying doses of radiation. The 
beads are very small—about the size of a 
pin point—so they can be easily inserted 
and their radiation localized. 


Ny 


“xh PER es 
's Hearing and Speech 


At Syracuse Universi 
Center, hundreds of children who have been 
born with impaired hearing, like this boy, hear 
their first sounds and learn’to talk 


Electronics 
Helps Teach 
Deaf to Speak 


New techniques are helping once-deaf 
children to hear, speak—and lead 
a normal life—for the first time. 


By George H. Waltz, Jr. 


PHOTOS BY DAN OWEN 


ICTURE a small child sitting on her 

mother's lap. On her head she is wearing 
a pair of earphones. Taped to each hand 
are some metal, electrodes. Her hands are 
perspiring a bit. Then, suddenly, it happens. 
For the first time in her life, Jane P.—age 
two-hears a sound. 

Jane is just one of hundreds of deaf chil- 
dren under care at Syracuse University’s 
Hearing and Speech Center, where, through 
the use of special electronic equipment and 
training techniques, they are hearing their 
first sounds and uttering their first words 
There, perspiration on the two-year-old’s 
s helped experts prove that Jane could 
f the sound was loud enough—and 
thus could learn to talk. As a result, Jane 
and many others who would otherwise have 
to attend special institutions will be able to 
be normal students in regular schools. 
ie first came to the Center, 
patients, was given a os 
. That's when the perspiration 
on her hands showed that she could hear. 
The test was made on a skin galvanometer, 
which operates on the principle that sweat- 
ing increases momentarily whenever some- 
one is stimulated by a sound or an electric 
. The increased perspiration lowers 
the skin’s electrical resistance. By taping 
electrodes to a patient's hand, this change 
in resistance can be measured. 

In a hearing test, two additional elec- 
trodes connected to an electric shocking 
device are taped to the patient's other 
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atient is to deter 


of three such instrum 


arphones patient gets a shock 


like children in any kindergar- 
Here, Dr. DiCarlo, the Center's director, 


Dev 
sounds or shocks increase sweating, reducing 
skin's electrical resistance. nometer re 
cords changes through electrodes taped to hand. 


When patient responds to tone alone, shock is 
eli ated. Volume is then reduced until gal. 
vanometer indicates no hearing, Hearing 
shows on dial on panel at right above 


is teaching them words by holding up objects 
and naming them, By patient repetition, he gets 
the children to imitate. Gradually, they learn 
to speak their first words 


wi 


In speech classes, the youngsters, wearing ear- 
phones connected to a central amplifier, sit at a 
semicircular table directly under a sensitive 


microphone, This makes it possible for them 


hand, Earphones, attached to an electronic 
device that can produce tones of known 
loudness and frequency, are placed on his 
head. By sounding a tone and then giving 
the patient a harmless shock, a conditioned 
reflex is set up. After a few times, the 
patient, anticipating the shock, begins to 
respond to the tone alone. The loudness 
of the tone then is gradually reduced until 
there is no indication of hearing on the 
galvanometer. The loudness at that point, 
which can be read on a dial, indicates the 
patient's threshold of hearing. 

If there is sufficient residual hearing, 
Dr. Louis DiCarlo and his staff use a glori- 
fied hearing aid consisting of a microphone, 
powerful amplifier, and earphones to talk to 
the child. The mother uses the same equip- 
ment at home. By holding up objects and 
naming them, they slowly teach the young- 
ster words, Gradually, through repetition 
and imitation, they get the child to utter 
sounds and then words. As the children 
advance, they attend nursery school and 
speech classes where they wear earphones 
wired to a central microphone and amplifier. 
Finally, those children whose heating is 
not too badly impaired are fitted with 
hearing aids. The others concentrate on 
sound cues plus lip reading. 

The Center, supported in part by the 
N. Y. State Society for Crippled Children, 
also assists adults who need conventional 
hearing aids. It prescribes the type best 
fitted to the individual's needs and then 
teaches him how to use it. END 


to talk to each other as well as to the instructor, 
who generally stands at the control console in 
a ge Each child has a volume control 
for his earphones. 


1 adults come to the Center to 
Seated in a hearing- 
nt tries various types of 


evaluation room, pati 
aids to find one’ best suited to him. 


Panel outside soundproof room allows operator 
to feed controlled sounds and tones to loud: 
speaker in room. this way, eacl ve of 
Iraring aid can BE acedl aguenet senior. 
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Compressed Air 
Works for Pilot 


Tue air a plane flies through may soon 
help the pilot work his controls. Com- 
pressed air is being tested as a power 
source for operating landing gear, wing 
flaps, brakes, and control surfaces (above). 

A’ new lightweight compressor being 
used in the tests can be driven by the air- 
plane engine itself, or by an auxiliary mo- 


Parking Garage Without Roof or W: 
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tor, and promises many advantages over 
hydraulic systems now used. According to 
Walter Kidde & Co., air works faster, is 
completely fire-safe, and is not bothered by 
low temperatures. The new compressor 
weighs less than 16 pounds. It can deliver 
four cubic feet per minute at 3,000-pounds- 
per-square-inch pressure. 


Expands Easily 


A compination parking 
garage and shopping cer 
is the latest remedy sug- 
gested for the traffic head- 
ache tormenting American 
cities. A parking unit, held 
by designer Lloyd Aldrich, 
Los Angeles engineer, has no 
roof or walls. Thus it can be 
expanded sideways, or up- 
wards, as at far left, by add- 
ing more supporting . pillars 
and floors. Stores could re 
ceive deliveries at back doors 
from trucks unloading inside. 


Removable Litters Convert New York Buses to Ambulances 


Atomic casualties could ride in buses, ac- 
cording to New York City’s civil-defense 
plan. Four hundred vehicles from the big 
town's huge bus fleet will be equipped this 


Electric Eye Counts Money 

You're right-the only guy who needs a 
money-counting machine these days is the 
Secretary of the Treasury. Above Mr. Sny- 
der (right) inspects his department's newest 
device, which checks the count of 100-bill 
packets by wrapping the packets around a 
spindle, then releasing one bill at a time to 
be flipped past an electric eye. 


spring to carry litters like those city officials 
are inspecting in the test model above. Each 
bus can hold 16 of the litters, which are 
easily removable. 


Metal TV Tubes Now Rectangular 
Comttsinc the “square” TV screen with 
the metal-shell tube promises to help make 
better television sets cheaper. The rec- 
tangular shape permits smaller cabinets, 
while the light metal tube permits simpler 
cabinet construction. Together they slice 
cabinet costs, a considerable item in the 
total price. RCA makes the 17-inch tube. 
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Atomic Piles and Sparking Flints 
Put Zirconium to Work' 


Le 


. 
a 
if 


In an atomic pile, left, zirconi 


A new process yields a once-rare metal 
by the ton, permitting large-scale ap- 
plication of its valuable properti 


By Alden P. Armagnac 


HERE'S a new wrinkle in building 
atomic piles. The man in charge of de- 

veloping them for the Atomic Energy C 
mission, Dr. Lawrence R. Hafstad, recently 
hinted at it 

“Our worst bottleneck has bee 
tion in pure form and ton quantities, for 
structural purposes, of a chemical element 
which until a year ago was one of the curi- 
osities of the periodic table.” 

The new pile-building material is the lus- 


om- 


produe- 


comes from distilling retort 
form below, in Bureau of Mines 
n. Foot rule shows size of 
t 100 pounds 


in “sponge 
plant at Albany, Oreg 
porcus chunks, which total ab 


metal, Sh 


rks, when 


tural er of sp 


trous and silvery metal known as zirconium, 
the AEC now reveals. 

Pure zirconium meets the specifications 
of atomic-pile builders for an odd r 
Its power of absorbing neutrons, the flying 
particles that cause a pile’s chain reaction 
is exceptionally low. So zirconium can go 
into the heart of a pile without appreciably 
hindering the reaction, as steel or other 
common metals would, by taking neutrons 
out of circulation 

Rods and sheets of zirconium that can be 
fashioned into useful shapes are something 
new. Zirconium-metal powder has been 
available before; but the solid metal has 
been considered brittle and unworkable, 
except when purified at prohibitive cost. 


ison. 


de from sponge 
furnace. It is for 
sealed iron jacket, as 
zirconium. brittle 


Solid ingot has been ma 
nium in vacuum meltin 
below) and rolled 

exp to 


air makes hot 


mp of 


Only five years ago, ductile zirconium 
was so rare that it sold for $500 a pound, 

Now U.S. Bureau of Mines experts, 
who have developed an economical new 
process at an Albany, Ore., pilot plant, 
are turning out ductile zirconium by the 
ton. 

Their factory has recently been en- 


larged to produce more than 
pounds weekly. And commercial pro- 
ducers, using other improved methods, 


are augmenting the zirconium supply 
Silvery zirconium is a strong metal, 
five-sixths 
usually high melting point of more than 
3,000° F. Besides these desirable quali: 
ties, zirconium has many others, fitting 


s heavy as steel, with an un- 


By these stages, ingot of iron-jacketed zir- 
conium (left end of top row) is transformed 
into finished forging (right end. of bottom 
row), ready to be rolled into sheet metal. 


onium alloy is drawn along file, demonstrates its ut 


Zirconium-alloy flints, 
in sizes suited for ci; 
rette lighters, weldi 
torches, and other di 
vices, are shown with 
lumps of the alloy from 
which they are made 


ter flints. 


el 
Lustrous sheet of silvery-hued zirconium metal 
emerges, ready to serve novel uses, as flattened 
sheath of protective iron is stripped from it 

after composite piece has been rolled, 


a 
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Wrench of solid zirconium was experimentally 
made from rod with same dies as for steel 
wrenches to demonstrate ductility. Here it is 
before and after trimming drop-forged blank. 


Aircraft wheel made from Z5Z alloy of 
nesium, zine, and zirconium has high stren; 
weight ratio. Foot rule shows size of wl 
product of Howard Foundry Company, Chicago. 


it for various special uses that quantity pro- 
duction will make possible. 

While the AEC isn’t telling how piles will 
employ zirconium, the U.S. Bureau of 
Mines suggests: “It seems apparent that its 
use in place of aluminum for the jackets 
that house the uranium-metal slugs would 
permit operation at temperatures well above 
the melting point of aluminum, which is 
now presumably a limiting factor.” Zirco- 
nium should likewise serve well for the tubes 
holding the jacketed slugs in graphite- 
uranium piles; and for tanks holding uranium 
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solution, or heavy water, in other designs. 
Coolant-circulating tubes might be made of 
zirconium, too. Latest thing: for a pile’s 
coolant is a liquid metal of low melting 
point. And such a sodium-potassium alloy 
has proved unable to corrode zirconium in 
six days at red heat. 

Principal use of zirconium to date has 
been for devices producing dazzling light. 
In photographers’ flash bulbs, a burning 
mixture of zirconium and oxidizing agents 
furnishes all the light of some types, and 
ignites shredded aluminum foil in others. 
Lamp bulbs resembling vacuum tubes, with 
zirconium cathodes, have provided a bril- 
liant pin-point light source for microscopes 
and photographic enlargers (PS, July '46, 
p. 98). More recently a zirconium’ open-air 
are has been developed that improves pro- 
jectors and searchlights. 

Zirconium, like cerium and a few other 
rare metals, is pyrophoric, or spark-produc- 
ing. Cigarette-lighter flints of zirconium 
alloy, giving a hotter spark than ordit 
cerium flints, were marketed during the 
war when cerium’s scarcity enabled them to 
compete in price. They may reappear in 
stores as zirconium becomes more plentiful. 
Industrial-size sparking flints are currently 
made of this same zirconium-lead alloy, pro- 
duced by Metal Hydrides, Inc., of Beverly, 
Mass. It doesn’t deteriorate in warm or 
moist air, and will spark even when wet. 


New Uses Await Zirconium 


Rings, jewelry, and knives, forks 
spoons of pure s 
reason of its ex« 
nishing and corrosion at ordinary tempe: 
tures. Surgeons are interested in zirconium 
for bone screws and plates; engineers, for 
acidproof chemical vessels and equipment; 
scientists, for the tiny metal weights used 
with their precision balances. 

Zirconium makes valuable alloys, too. A 
gold-zirconium alloy, hard and corrosion re- 
sisting, may replace platinum-iridium in 
fountain-pen tips. Cast iron made ductile 
by adding zirconium will serve some of the 
purposes of steel. Airfield landing mats of 
a magnesium-zine-silver-zirconium alloy, 
combining lightness and tensile strength, 
are under Army development. Aircraft parts 
currently are being made of various light 
and strong magnesium alloys with zi 
nium, and whole planes of magnesium-zir- 
conium alloy are reported on the way. 

Zirconium’s principal ore is zircon, chemi- 


iny cleetrode of zirconium, held at left, 
ms open-air arc in new high-intensity Tel. 
xire amp. This electrode bums equivalent 
time of seven carbon-arc electrodes, at right. 


screen, right, proves four 
times as bright as tungsten-lit screen at left. 


cally a silicate. Zircons, the beautiful white 
and colored gem stones from Ceylon and 
Thailand, are large, pure crystals of this 
silicate. In cruder form, zircon ore is abun- 
dant. Black zircon sands of Florida beaches 
furnish the domestic supply. 

To extract the metal, the new Bureau of 
Mines process begins by heating zircon sand 
with graphite. Resulting carbides, treated 
with chlorine gas, yield separable chlorides 
of zirconium and ‘silicon. In a reduction 
furnace, the purified zirconium chloride 
gives up its chlorine to molten magnesium. 


Teleoare lamp is one-eighth as bright as sun 
Its inventor, W. 


D. Buckingham of Western 
Union Telegraph Company research staff, views 
the open-air zirconium are through dark filter. 


Telcoare and standard tungsten lamps of 1,000 
watts each are in 16-mm. projectors for test. 


Spongy zirconium metal remains, It is freed 
of impurities in a distilling retort, and then 
melted down into solid ingots of up to 25 
pounds each. 

Secret of the method’s success lies in e 
cluding air, which robs hot zirconium of i 
ductility and makes it brittle. Vacuum and 
helium-filled furnaces do the heating. Even 
the finished ingot is shielded from air by 
sealing it within an iron jacket, for forging 
and rolling. Then the protective’ jacket is 
peeled off, and the shiny zirconium is ready 
for its new uses. END 
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Pilot stands alongside 
Schweizer Type 1-23. 
Wingspread is 44 fect, 
weight 450 pounds. 


eee 


—, 


Pacifie winds passing over the Sierra 
Nevadas produce unique air waves in 
‘Owens Valley that lifted sailplane ver 
cally to beat former 33,500-ft. record. 


Pilot Riding Air Currents 
Sets New Sailplane Record 


ring into the sky, 
you're eight miles 


Inactive yourself s 
higher and higher, unt 
above the earth. And without propellers, 
jet thrust, or angel’s wings. Impossible? 
San Diego aircraft 
shattered the world 
record for sailplane altitude flight. 

Canopied between the wings of 
metal sailplane, Ivans rode the stiff 
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Heavy clothing and oxygen mask were Ivans’ 
only protection against the subzero cold and 
rarefied air. Instrument panel includes mag- 
netic compass, altimeter, airspeed meter. 


42,000 feet. Gusts from the nearby Sierra 
Nevada mountains lifted the plane almost 
vertically, at times as much as 2,500 feet a 
minute. It took Ivans two hours to reach 
his peak; a 45-minute glide took him down. 


Portable Signal Unsnarls 
Emergency Traffic Jams 


Tue portable traffic signal at left gener- 
ates its own power supply. It was designed 
by Newark, Ohio, city officials for emer- 
gency use at accidents, fires, parades, foot- 
ball games, and drive-in theaters. It stands 
90 inches high, and is mounted on rubber- 
tired dolly wheels for quick towing to any 
part of the city demanding emergency traffic 
control. In the base is a 400-watt, gasoline- 
powered generating plant that produces the 
110-volt current necessary to operate the 
controls and lights. With a larger gasoline 
tank installed, it is estimated that the signal 
could operate for 20 hours without attention. 
If needed, it can show a steady red light. 


Generators Get “Medical” Checkup 

Tue “doctor” peering into the cystoscope 
y an engineer, checking up on 
a giant generator. Use of the standard clin- 
ical instrument—which lets doctors look into 
dark comers of the human body—permits a 
close visual examination of the wire insula- 
tion deep inside the generator's coils. Peri- 
odie physical checkups help Westi 
engineers find hidden weaknesses so that 
correction can be made before serious break- 
downs occur 


ghouse 


Navy Model Helps Land Seaplanes 

Tue men below aren't playing with toys— 
they're solving seaplane-landing problems 
on a scale model of a beaching ramp. De- 
signed by Chief Petty Officer Osie H. Gay 
the replica provides a PBM, boats, tractors, 
and towlines at a cost of only $15. Typical 
beaching problems are set up and then 
photographed for reprc 
manuals. Use of these pictorial problems at 
the Naval Examining € er, Norfolk, Va. 
eliminates training men with real planes 
and equipment worth thousands of dollars. 


duction in trainin 
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per alloy. ‘The m F copy of the 
low-fusing metal in a number te lost-wax method 
pieces, shown I 1 
is then injected i 
lowed to solidify 
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THe rings you see encircling the finger of 
the bride or the ‘51 graduate are the 
products of one of man’s oldest arts. The 
muking of fine rings by the lost-wax method 
dates back 2,000 years. But the art was 
handed down from generation to generation 
until the monk Theophilus described it in a 
treatise written around the year 1100. 


Modern application of this ancient tech- 
nique for precision casting—used for a big 
proportion of all fine rings—is shown on this 
spread and the next page. Here the product 
is to be a man’s ring set with topaz, made in 
the factory of Bardach Bi of Indianap- 
olis, oldest establishment of its kind in this 
country. 


An abrasive ¢ 
pinning wheel. 
[Turn the page.] 


By crossinc a dictation machine and a 
telephone system, this new device lets 
people, scattered in different offices, use a 
single machine. To dictate, a person talks 
into a phonelike instrument (inset), pre: 
ing a button. This starts and stops a plastic 
disk on a recorder on the secretary’s desk at 


new ditchdigger 
handles like a modern, no- 
shift car. Its hydraulic 
transmission requires no 
clutch or gearshift and 
gives an infinite number of 
speeds at the touch of a 
single control. This, com- 
bined with three bucket 
speeds, provides close con- 
trol of its digging action to 
meet varying ground con- 
ditions. On the highway, 
the Runabout Ditcher can 
travel at 15 m.p.h. It is 
made by  Barber-Greene, 
Aurora, Ill. 


Phone-Linked Dictation Machine Serves 10 Desks 


a central point. Pressing another button 
plays it back. A light tells the user if the 
line is busy. When a disk is filled, a buzzer 
notifies the secretary to change it. She puts 
the disk on another machine for transcrib- 
ing. Thomas A. Edison, Inc., devised the 
new system. 


I'd like . 
to see them 
make... 


‘only. Contributions 


A plastic-covered foam-rubber pad with har- 

ould be easily slipped on and off by 

home mechanic who has no crawler but 

‘occasionally wants to do some work under- 
neath the car—Wayne Stanis, Cleveland, 


Long-handled trimming cutter driven by a 


flexible shaft connected to power take-off on a 
home power mower. Grass around shrubs and 
along walks could be trimmed as soon as mow- 
ing is done—A. R. Godfrey, Spokane. 
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A surveyors hand level with a floating-dial 
compass and rangefinder attached, A one-man 
outfit for taking compass sight, finding distance, 
and leveling. For mapping and coastal naviga- 
tion.W. L. McAboy, Columbia City, Ore. 


i ee Sal 


Small cardboard shakers for grated ches: 
pepper, and other spices, made with a clea 
plastic ‘strip down the middl housewife 
then could tell when she -ments 
on such items.—Betty Haak, 


A long-handled cooking spoon, hinged so that 
it would also form a ladle for deep pots, Such 


a cooking tool would be helpful for serving 
stews and other foods cooked in sauce or in 
gravy.—George Perry, Stamford, Conn. 


me 


Helicopter | 
Charts Niagara 
River Bed 


Bell helicopter hangs over li 

of Niagara's Horseshoe Falls for 
first profiling of bed of turbu- 
lent river in history. 


'OR the first time since the discovery 

of America, the bed of the Niagara river 
just above the famous falls has been sur- 
veyed. A helicopter made it possible when 
other ways of doing the job were consid- 
ered or actually tried and abandoned as 
impossible or too costly. 

In the past, the speed of the water as 
it rushed past Goat Island to crash over 
the 163-foot falls had thwarted every at- 
tempt engineers had made to get a profile 
of the river bed. 

When the survey became necessary by 
the terms of a treaty with Canada last year, 
80-inch balloons were first sailed over the 
water with a lead line attached. The cur- 
rent and winds fouled up the readings. Sev- 
eral other attempts, using balloons singly 
and in groups, also failed. An idea for 
erecting movable towers on the river banks 
with a cable strung between them proved to 
be too costly. 


Soundings were taken with lead weight (ar 
row, below) attached to 2,000 ft. of piano wire 
on feel. Bell Aircraft Corp. helped in survey. 
Pilots are Dick Stansbury (left) and Bill Quin- 


Boats, of couirse, were out of the question. 
No boat, even if tethered, could live in that 
turbulence. 

Then Gordon Yesser, a civilian with the 
Army’s Corps of Engineers, had a sugges- 
tion—why not try a helicopter? 

It worked. Hanging motionless above the 
river, the helicopter would take a sounding. 
Then, to avoid reeling in the wire each time, 
it would rise until the weight cleared the 
water, fly 300 feet to the next location, and 
float down until weight touched bottom. 

The survey was necessary under the 
treaty to determine how much water could 
be diverted from the river for power pur- 
poses without destroying the beauty of the 
falls. The information gleaned will be in- 
corporated in the construction of a 400-foot 
model of the river's profile covering 88 miles 
of shoreline. Above the turbulent stretch 
of water the survey was conducted by cus- 
tomary methods. END 


lan. After weight reached bottom, helicopter 
held hovering position (right, below) until 
surveyors at four points ashore trained transits 
on target. Marks on wire told depth. : 
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Golfer Keeps Going After Dark 
with Portable Floodlights 

Tue black of night doesn’t prevent Jim 
Walker, of Portlatid, Oregon, from enjoying 
his favorite game. He built a self-contained 
mobile power source to floodlight the greens 
and fairways. As shown at right above, the 
unit rides on three balloon tires and is 


Rubber Grasshopper Fools Fish 

Fnesu-waren fish are said to bite greed- 
ily at the lifelike grasshopper at right, but 
all they get is a mouthful of latex rubber. 
Molded by hand, the lures are packaged in 
individual transparent Tenite containers for 
protection. They're made by Nature Faker 
Lures, Inc., Windsor, Mo. 


mounted on a tubular frame of aluminum 
and steel. The single-cylinder 2-hp. gaso- 
line engine drives a generator that power: 
a lamp of 600,000 candlepower. As a ball is 
hit, an assistant switches from floodlight to 
spotlight to follow its flight up to 250 yards, 


Pumper-Plow Combination Fights Fires Two Ways 


Tne special one-ton, four-wheel-drive 
truck below, a cross between a fire-pumper 
and a plow, tackles forest fires with a one- 
two punch. The plow, operated by a hy- 
draulic lift, rips up the ground to create a 
fireblock around the edge of a blazing area. 
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‘A pumper pours water from a 100-gallon 
tank to quench the flames. A powerful 
winch on the front end pulls tree stumps 
and disabled vehicles out of the way. The 
Pennsylvania Dept. of Forests has 24 of 
these Willys firefighters. 


Keeping the 
Home Shipshape 


Flower boxes last longer if lined with gal- 
vanized iron, cut and bent to fit inside the 

Solder ‘the seams if possible, or else 
m liberally with roofing compound, 


When you 


h woodwork, put your equip- Vacuum-bottle corks often “sour” when cof- 
ment in a child's wagon and pull it along as | fee or other liquids containing milk are car 
you work. You'll have less stooping to reach ried. Wrapping the cork in aluminum foil will 
pails. Newspapers in wagon bed absorb drips. | protect it from contact with such liquids. 


To point up or trim old paintbrushes, dip the | Cut-down milk cartons will hold water for 
bristles in water-soluble glue, When they're | the children’s water-color painting. The car- 
hard, shape on a grinding wheel or sanding | tons have a broad base, so they do not tip 
disk.” Soak out the glue with warm water. | easily. Notch the tops to hold extra brushes. 
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Keeping the Home Shipshape 


my 


When mending the fingertips of gloves, slip 
a thimble or a lipstick case into the wom 
finger. ‘This makes it easy to get at the hole 
or worn spot to do a neat job of mending. 


A discarded percolator is a handy container 
for used fats. The coffee basket strains the 
drippings and it's easy to reheat the fat and 
pour it when you want to use it again. 


Wedge small nails or tacks between the teeth 
of an old comb for easy hammering. Use the 
comb to hold the nails in place until started, 
then remove comb and drive nails home. 


When frying sausages, fasten three or four 
together with metal skewers. Then you can 
turn them like pancakes. This saves time and 
makes them more manageable. 


Cotton flannel, sprayed with liquid furniture the flannel on the clothesline and spray with 
polish, makes an ideal dusting cloth. Hang polish. Store the cloths in covered cans. 
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unit (right) mounted in cockpit 
in front of in f 


New Autopilots 


Matched to Jet-Fighter Speed 


Two new devices, designed for high 
speed and cramped cockpits, will enable 
jet jockeys to fly “no hands.” 


By Devon Francis 


TTUHE fichter-plane jet jockey, that breed 
of airman who has become so prominent 
in the U.S. armed forces since the war, is 
about to fly “no hands” for the first time. 
Two new automatic pilots, specifically 
designed for the high speed and cramped 
interiors of jet fighter planes, are going to be 


installed in the newest of the interceptors 
coming off the production lines. 

One is the Lear autopilot. Designed by 
William P. Lear, the brilliant aviation engi- 
neer who is constructing the world’s first 
television-directed laboratory for military 
aircraft (PS, Mar. ’51, p. 144), it weighs less 
than 55 pounds complete. 

The other autopilot, made by the West- 
inghouse Electric Corp., is described as the 
first automatic pilot with unlimited maneu- 
verability. Developed at Wright-Patterson 
Air Force Base in Ohio, it has three non- 
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ily hold all com- 
pilot. Two gyro- 

ements 
and turn. 


Lear (left) and Frai 
ponents of lightweight a 
scopes are used to correct plan 
around its three axes-pitch, roll, 


Directional gyro (left) corrects 
any tendency to wander from 
course; attitude gyro corrects 
pitch and banking. 


“Amplifier, boosts electric 
fed to servo-actua 


tor tar ¢ystent ‘when when gyros" 


Dynamotor is power source for 
three servo actuators. Like all 
* other components, it is minia- 
turized to save weight. - 
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tumbling gyroscopes that will operate 
through any maneuver of an airplane—such 
as a loop or a roll. 

Gyros in previous autopilots “tumbled” in 
extreme flight attitudes—they lost their abil- 
ity to sense a departure from normal flight. 

Details of the Westinghouse autopilot 
have not been made public. 

The Lear autopilot, however, is an out- 
growth of a device originally developed for 
light sport planes, the details of which are 
known. It will do more than fly an airplane 
from here to there. With the use of a 
“coupler,” it can be buttoned to the two 
beams of the Instrument Landing System 
(ILS) to bring a plane down in thick 
weather to within a few feet of the surface 
of a runway. 

It is the sensitivity and light weight of 
both autopilots that set them apart from 
other automatic piloting devices. The sensi- 
tivity in the Lear is a direct product of the 
development of a new servo actuator—the 


* Follow-ups prevent over-con- 
trolling by autopilot, Installa- 


tion sl 


here is in a Beech 
lane, 


“muscle” of the automatic control system. 
It uses dry-type magnetic-powder clutches 
(a refinement of the magnetic-liquid clutch 
described in PS, June ’48, p. 83). 

All autopilots have two basic components. 
One senses a change in the attitude of the 
airplane—as when a wing goes down in 
rough air. This sensor is a group of gyro- 
scopes that fight any effort to tip the axes on 
which they are rotating. This reluctance to 
tip is translated into an effort to compensate 
for the change in the plane's attitude—a 
movement of the controls to correct the posi- 
tion of the wing that has gone down. The 
ailerons move, and the wing comes up. 

The ailerons are moved by the second 
basic component of the system—a motor and 
cables to move the control surfaces. 

Previous autopilots used big, compara- 
tively high-inertia motors and drives that 
were started and stopped each time a move- 
ment of a control was required. The start- 
sing required time. The wing was slow to 
come up. The stopping required time, too, 
and the autopilot sometimes overcompen- 
sated, The wing overshot a level position 
and oscillated several times, back and forth, 
before it came to rest. 


Overcomes Tendency to Overshoot 


Lear's servo actuator uses a small, high- 
speed motor that runs continuously. The 
output shaft is geared to two differentially 
mounted magnetic-powder clutches. They, 
in turn, drive the actuator output shaft. All 
the spinning members on the output, or 
start-stop side of the unit, have low-inertia 
characteris The high-inertia members 
are on the input, or continuously rotating, 
side. The magnetic-powder clutches control 
the amount of torque, or twist, imparted to 
the output shaft because they respond in- 
stantaneously to the amount of current ap- 
plied to their coils. 

‘The lag between a sensor's recognition 
that a wing ought to be restored to a level 
position, and the actual movement of the 
controls, is cut to a fraction of a second. 
Additional circuits, acting as correction cir- 
cuits, prevent the system from overshooting. 

So impressed is the Air Force with the 
two new autopilots that Lear, Inc., at Grand 
Rapids, Mich., and Westinghouse, at Pitts- 
burgh, have been given multimillion dollar 
contracts to produce them. They will let a 
pilot sit back and relax on his way to and 
from combat instead of constantly riding the 
controls. END 


Tree Yields S00 Feet of Lumber 


A recent forestry exhibit at the Co- 
lumbia County fair grounds in Oregon 
showed visitors that a 50-year-old Doug- 
las fir gives 500 feet of lum All parts 
of the tree, from the 15. h-diameter 
stump to the slabs, or rough outside 
pieces, were laid out in the tree’s relative 
growing position, as shown above. 


Machine Makes Stitches Faster 


Wrrn this rakelike hand knitting ma- 
chine, the operator can make several 
hes with a single movement ins! 
ach one individually. Before casting, 
rm is wound around the pins in zig- 
zag fashion, as above. Ainslie Knitting 
Machine of Brooklyn, » makes 
the eight-inch steel device. 
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Cooker Automatic. This combination 
pressure cooker and electric hot plate with 
cooking timer eliminates the watching that 
ordinarily goes with pressure cooking. Placed 


on the stove, the pan is pushed back until 
the pressure-control valve in its lid slides 
into a slot under the timer. Then the pres- 


sure gauge and timer dial are set. When the 


desired pressure is reached, a pin in the 
pressure valve engages the clock mechan- 
ism. At the end of the cooking period, the 
mer shuts the current off and the press 
is automatically exhausted from the pan. 
Proctor Electric Co., Philadelphia, prices the 
AC Presurmat at about $40. It also serves 
as a hot plate, independent of the timer. 


Tube Dispenses Oil. When 
a plunger at the end of this 
dispenser is pressed, the tip 
oozes oil a drop at a time. A 


cap protects it when not in around 
use. Malko-Wortell, Inc., Chi- heaviest 
cago, makes it to sell for $1. itz, N. 
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Opener Slices Li 
When its knifelike blade 
has pierced the lid, this 
German can opener steers 
the rim of the 
Sold by Hoff- 
.. for $1.75. 


's. Brush Saves Back. This 
long-handled, foam-rubber 
brush saves some of the back- 
breaking work of scrubbing 
the bathtub. Available from 
Miles Kimball Co., of Osh- 
kosh, W 


Pad Eases Eye Strain. 
Made of Vinylite, this eye-pad 
mask has a sealed-in chemical 
solution that retains heat or 
cold up to 45 minutes. Sold 
by S et Corp., 


Cabinets Cater to Woman's Reach. 
Seneral E 
ve been brought within reach 
age housewife. Counterbals 
doors lift up from the bottom, out of the 
Space lost in lowering the 


top shelves of these 
cabinets 


of the ave 


way 


ined with “underwall” c 


pinets. 
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Wax Is Easy to Apply. 
Spread Pride on furniture, 
let it dry, wipe lightly. 
‘Il have a rich, long- 
luster that’s hard 
and dry. It's the furniture 
version of Car-Plate. 


Vacuum Dries Hair. Attach 
a home vacuum that blows 
air to this plastic cap, and it 
will dry hair at hon 
nutes. Made by Amer 
Textile Products Corp., 
Louis, to sell for $1. 


Cranking Device Mixes Paint. Turn the 
nk, and a perforated paddle, seen through 


cut above, mixes paint thor- 
ghly right down to the bottom of the 
». THORO-Mixer, made by the Standard 
Chum Co., of Wapakoneta, Ohio, comes in 


sizes to fit lon and five-gallon cans. 


way in ca 


Treated Cloth Hates Water. When treated 
with a new silicone water repellent, De- 
Cetex 104, even the wide-meshed material 
below makes water gather in globules that 
can be brushed off. A product of Dow Cor- 
ning Corp., it is being applied to fine fabrics 
for women’s rainw 


The 
tric kitchen 


ed pore 


units is & 


Fir Trees Wear Girdles 
‘Trex farmers in Centralia, Wash., 
put steel bands around the trunks 
of superior quality Douglas firs, as 
at left, to stimulate seed produc- 
tion. When a tre 
pressure caused by the tighte 
belt is said to “frighten” the tree 
into thinking it is dying. It then 
begins to divert food energy to the 


growth of seeds. This theory was 
developed when it was noticed that 
trees injured by the clawing of ani 


mals were stimulated to generate 
more seeds. The reforestation ex- 
ent is being conducted by the 
nber Co. on about 


100 of their t 


Clamp Secures Fish Stringer, Suction Cups Hold Poles to Car 


Wrru the aluminum-alloy clamp device at 
left above fastened to the side of your boat, 
you needn't worry about losing that string 
of fish, The metal spear end of the fish 
stringer fits into a tube attached to the 
outer side of the clamp. Because of a tapered 
slot, the harder the pull on the stringer, the 
more firmly it holds. 

Another fisherman's aid is the carrier 


Jack-of- 


I-Trades Gadget Fits in 


RAZOR BLADE 


BANDAGES, 1ODINE 
TAPE MEASURE 


canal aes 


BOTTLE OPENER 


vacuum MATCH SCRATCHER 
‘OPENER 


shown at right above. Fish poles are held 
in clips that attach to the top of the car by 
single or twin suction cups. A drawstring 
is provided to tie one or more poles to the 
clips. The units, which also can be fastened 
to fenders or windows, have been used to 
carry skis and lengths of pipe. Both 
items are made by Brehm’s Novelty Mfg. 
Co., of Racine, Wis. 


Outdoorsman’s Pocket = 


StxTEEn tools handy for the fisherman, 
hunter, or Boy Scout are built into the 
pocket-size Jiffy Pal shown at left. The steel 
measuring tape is three ft. long, and the 
scale will weigh up to 10 Ib. A combination 
tweezers and knife slides into a slot on one 
side of the box. At far right, hidden by the 
fingers, is a combination fishhook disgorger 
and screwdriver. Jiffy Specialty Mfg. Co., 
Fort Worth, Tex., makes it. 
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and 


HANDICRAFT |. 


WEG, U.S PAT. OFF 


a wreck. A . As 


pints were loose, and 


the ropes ken. But if repaired, it [ “si 
could be used many more years ae . 4 
oynety 


How to Mend Lawn Chairs 


After it was overhauled, the old chair 
shown above looked like’ this. Turn the , \= 
page to see what had to be done to it. " Zt 4 


Overhaul them now and relax this sum- furniture, whether it is made of wood, can- 
mer. Anyone handy with tools can do it. vas, or metal 


But lawn furniture is easy to repair. I 
By Paul Corey have just finished overhauling mine and 


TPPHE old gray chair that you dozed in out- my neighbor's. It’s as good as new: again 
doors last summer may not look quite so now, and Porvtar SciENcE has asked me to 

inviting when you haul it out this spring. show you what I did. Maybe your battered- 

Weather and people alike are rough on lawn up chairs can be salvaged the same way. 
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Crossrail of back support was cracked, so I 
reploced it with a witler ploce that I notched 
info the two vertical pieces. T removed the ad- 
lustable buck and strengthened it (above) by 
letting a similar crosspiece into the frame. These 
crosspieces were fastened with screws and glue. 


Here’s how the suntan chair was put in tiptop shape. 


| ww 


No. 10 screws. The bed frame, too, was wobbly. 
So'I replaced the old, wooden corer braces 
with X” by 4" fat angle braces (above). This 
is a good way to strengthen any wooden angle 
joint, Such straps are available for mountin 

fon the surface or inside the angle, but shoul 

be screwed=not nailed—to wood, 


The comer joints were beefed up with 2%” 


Missing wheel was re- 
placed by a new one. I 
removed the good wheel 
and used it as a pattern 
‘on a square of two-by- 
twelve, With my hand- 
saw, I made a series of 
cuts around the circle. 
Then I put the new 
wheel in a vise (left) 
and rasped it until it was 
round. You can make a 
stronger wheel out of 
%” plywood, but for out- 
door use you should use 
exterior-grade plywood. 


~ 


Old rope webbing was replaced (right) by 
punstic Clothesine alter. dhe. chair (act beck 
given two coats of implement enamel. This 
sturdy line doesn't sag as much as rope. It 
stays white and can be cleaned with a damp 
cloth. A 100° hank was enough for this chair, 


Metal supports sometimes give way, too. 


raps and spiral 
springs support the 
cushion in some lounge 
chairs. The hook of a 
spring had pulled out 
of the end of a strap 
letting the cushion ol 
this one sag. I removed 
the strap and rounded 


. Then I placed 

on a block 
(right) and with a nail 
set punched a new hole 
for the spring hook. Now 


the chair is like new. 
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New canvas and fresh paint recondition deck chairs. 


Canvas deck chairs are standard items of lawn 
furniture, And their condition, after a few sea- 
sons, is also standard-tom ‘canvas, split or 
cracked rails, and peeling paint. I removed the 
old canvas (right) and used it as 


pattern to 


cut new canvas. (Be sure to give yourself more 
length than the pattern calls for.) Broken and 
split rails were replaced with 1” ash dowel. Then 
I scraped off the old paint, sanded the frame of 
the chair, and gave it two coats of implement 
enamel. 


~. 


New canvas is easy to put on, It’s just tacked 
in place, I fumed this chair over and rested the 
front rail of the seat on my workbench. The end 
of the canvas was folded as if I were going to 
make a hem, 1 tacked right through this fold 
(left) and into the rail, putting a tack cach 
inch. Then I tured the chair upright and 
wrapped the canvas around the rail ones before 
I brought it up to the top rail. With the chair 
folded, I rested the top rail on the bench, I 
pulled the slack canvas around the rail so I 
ould tack the folded end to the back of the 
rail (right). Someone may have to hold up the 
Toote canvas while you do the tacking, When 
put on the backs and undersides of the rails 
Tike this, the tack heads do not show. 


A simple fix takes slatted chairs off the casualty list. 


Broken seat slats are one of the commonest 
ailments of slatted outdoor chairs (left). I first 
thought I could remove the broken slats from this 
chair and replace them with new ones. Then I 
discovered that the slat ends were held in slots 
in the frame by small brads. After working for 
an hour trying to remove the brads, I concluded 
that I would wreck the seat frame by the time 
Thad dug them out, I then tried to. mend the 
slats with glue, but this was not satisfactory 

I went to a local cabinet shop and got a scrap 
of hard composition boare, large enough to cover 
all the slats, I bored holes through the board 
at points where they would be over gaps be- 
tween the slats. I smeared glue on the tops of 
the slats, pressed the board down on them 
(right), and held it there with sandbags until 
SL the glue had set. 


When wicker furniture breaks down, here’s what to do. 


Wicker furniture’s us- 
ual ailments ure loose 
joints and unwound 
rattan, The rung of this 
chair,’ held by a, slim 
nail, had pulled. loose, 
T removed the nail and 


put in a screw (left) to 
give the joint a better 
grip. After smeariny 
rung und brace wit 
glue, I rewound the rat- 
tan (right) and held it 
with tape until the glue 
had set. 

[Continued on next page] 
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Dowels and screws repair breaks in tubular furniture. 


Metal tubing of outdoor furniture sometimes 
breaks where holes have been drilled for bolted 
joints. ‘To fix it, I use an ash dowel that fits 


snugly inside the tubing (above). Then I drill a 


re fine plac 


stuck down in t 
brushed 
zene rem 
our vacuym © 


(right), repaintin 


an 
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to catch 
even found wads of kids’ 

folds. A w 
it the dust and dit 
ed the gum. Fi 
ron the 


found that the easiest way 
move the cushion and hang 
paint was used, topped o 
coat” that is sold with it. 


Here we are with our reconditioned lawn furniture—ready for another season in the 


hole on each side of the break and insert small 
screws through the metal and into the wood. A 
new bolt hole is bored through the dowel, and 
the chair is strong and sturdy again. 


med advisable. I 
to 

it up. Canvas 

by the “over- 


Screen-Door Springs Used as Clamps 

Dw you ever try to 
glue up a column or 
half column without 
suitable clamps? This 
can be an annoying 
problem, but I've 
found one simple solu- 
tion. Use screen-door 
springs and tie them 
around the work as in 
the drawing.—Howard 
E. Moody, Upper Jay, 
N.Y. 


Handhold Makes High Work Safer 

To avor grabbing thin air when working 
on ceilings and high walls, I added a de- 
tachable balancing pipe to my stepladder. 
A small box mounted on a floor flange on 
top of the pipe also provides a handy place 
to put a paint can or tools. 

‘The upright is held by a pipe clamp per- 
manently screwed to 
the top of the ladder. 
(There is one at each 
side.) A pin or rivet 
through the %” pipe 
rests on this upper 
clamp, keeping the 
pipe from dropping 
through. The lower 
end is secured to an- 
other pipe clamp on a 
strap-iron brace—hard- 
wood would also do— 
that bridges the legs 
of the ladder. To make 
the brace easily re- 
movable, I notched 
one end to hook over 
a screw and drilled the 
other -for a bolt and 
nut.—O. C. Grant, 
Springfield, Mass. 


Awnincs that have eyelets can be put up 
or taken down quicker if screws are used. 
Insert a roundheaded brass screw at each 
point where an eyelet will be. Let about 
” of the screw project from the wood. 
Hang the awning by slipping the eyelets 
over the screws. Tie a retaining cord to one 
of the end screws. Run the cord to the 
other screws, looping it around each one. 
Finally, tie it to the other end screw. 


Hangers Simplify Window Storage 


Sronat windows should be kept off the 
floor when stored to prevent warping. I 
solved the problem neatly and without the 
y of building racks, by hanging them 
vertically on strong hooks screwed into an 
overhead beam in the basement, 

To form hangers, I cut the crossbars of 
stiff-wire coat hangers with wire snippers, 
bent the ends up, and closed the hooks 
tightly to make eyes. A rope or tape passed 
around the windows and fixed to the wall 
stops rattles.—B. L. Sauter, Wheaton, Ill. 


Clamp Thin Wood for Drilling 

Wuen you have to 
drill a thin piece of 
wood, protect it with 
a pair of pads and a C 
clamp, as shown in 
the photo at right. 
This will help keep 
the wood from split- 
ting as the drill pene- 
trates it. f 
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Floor Bridging Needs No Nailing 

Tis new metal bridging for bracing floor 
joists in homes requires no nailing. Sharp 
points on each end of the steel supports bite 
into the joists as the two pieces snap-lock 
together when pulled down. The maker, 


Glover Mfg. & Sales Co., Akron, Ohio, claims 
that unskilled labor can install as many as 
88 pairs of bridging in a half hour at a cost 
of about 30 cents a pair, and recommends 
them both for new home construction and 
for stiffening old floors. 


Strap Hinge Prevents Reflector Sag 

‘A SMALL strap hinge is a handy photog- 
rapher's aid. You can use it as shown below 
to lock a reflector to a lamp stand.—Arthur 
Trauffer, McClelland, Iowa. 
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Lightweight Drawing Board Fits Briefcase 


A new drawing 
board, weighing less 
than eight ounces, is 
made of transparent 
plastic. Recessed 
spring clamps in the 
corners grip 8%”x11” 
paper, eliminating 
tacks. Two retractable 
metal straightedges 
serve as a T-square, 
and tension clamps on 
the underside of the 
board keep triangles 
handy. Made by the 
A. Partrick Co., West- 
wood, N. J., the board 
sells for about $4. 


How to Code Electric Wires 

Iw nanto or electrical work you often have 
to twist or cable separate wires and still be 
able to identify each one. Instead of keep- 
ing a large assortment of colored wires on 
hand you can code wires as shown in the 
sketch below. 

Wrap a length of wire around a mailing 
tube and paint a stripe along the coil with 


nail polish, grease pencil, or ordinary paint. 
(Use paint or polish sparingly as their sol- 
vents affect some types of insulation.) When 
the wire is unwound it will have a series of 
identifying dots along its length. By paint- 
ing stripes of different colors you can code as 
many different wires as you need—Frank 
Shore, Manhattan, N.Y. 


Glue and Paint Hide Plywood Edges 

Wuen a plywood edge is to be painted 
or enameled, first coat it with glue. Mix 
some casein glue and paint the edge with 
‘one or two coats—two coats is better. After 
the glue dries, sand it smooth. Then paint 
it—Vernon Thurman, Elgin, Ill. 


This tree pocket extends 24” below the con: 

rete terrace and is fenced around by four tri 
angular plant boxes that make up a single unit. 
Box bottoms are drilled for drainage. 


Flower Boxes Guard Pocket 
Left Around Tree . 


Wuen the space around a tree has to be 

+ filled—as it had to be for the concrete ter- 

race shown here—the earth or rock fill must 

not bury the base of the tree. The pocket 

around the tree should go down to the 

original ground line ‘and be large enough 
to allow for tree growth. 

To keep people and pets from falling in, 
tree pockets are usually encircled by walls 
of brick, rock, or concrete. In addition, such 

sometimes covered over by 


ra 
The Ternovabia plant boxes illustrated 
here act as both fence and cover. In appear- 


Adapter Speeds Drain Cleaning 
Waren pressure will often clean clogged 
drains, but it is hard to maintain adequate 
pressure when you simply put a hose in the 
drain and stuff rags around it. A hose 
adapter makes the job easier. I made the 
one shown by drilling a hole in a small 
. square of galvanized 
~ iron and soldering the 
= square over a section 
~ of standard drain pipe. 
I pressed a hose fitting 
= into the hole and sol- 
G dered it fast. To make 
the adapter pressure- 
tight, I wedge it into 
a drain with a piece of 
cork gasket material 
Eee 
Stewart Becker, Tuc- 

aon, Arizona. 


Each corner box can be lifted out separately. 
Boxes are made from 1” by 10” redwood and 
have two-by-four collars by which they're sus- 
pended in pit. Joints are fastened with screws. 


ance they're completely in harmony with 
the terrace and the trees.—Bob Gilmore, 
Boyes Hot Springs, Calif. 


Irons Make Campfire Cooking Easy 


Tuese campfire | 
irons are made from 
%” black iron rod, 
shaped by heating in 
a small forge. The 
ends are pointed so 
that they may be eas- 
ily forced into the 
ground. Raising or 
lowering the irons con- 
trols the cooking tem- 
perature. 


cat 
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Why 
Shacks |; 


Come 


Apart 


Vacation places cost 
more when built on a 
dubious foundation. 


ling ths 
tained Jargely by 
(right). The rock is set on top 
oil and is subject to heavin; 
9 front sete, oak 
heave, post will tilt, and house 
will sag. 


By R. L. Clough, Jr. 


BEFORE you buy “an inexpensive little 
ation place,” put on your dungarees 
and see what holds it up—especially if it is 
in the North country. 
Most summer places are built with an eye 


Repeated foundation repairs can be seen here 


—old mushroom piers that have had to be dug 
out, the discarded posts, and the dangling 
switch box. Makeshift repairs like this can go 
on indefinitely—or until job is re-done properly. 
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to keeping construction costs down. And to 
some people the foundation looks like a good 
place to skimp on costs. But it isn't. The 
damage that can result from a poor founda- 
tion can cost you a lot of money. 

A concrete-block foundation that will 1: 
for years in Florida or southern Texa 


imney has stayed put while the house 

from it, Besides pulling away from 

the chimney, the tilting foundation also has 
caused the siding to pull apart. 


likely to last long in Maine. Freezes followed 
by thaws and more freezes are rough on 
foundations. 

The sills of many summer places are sup- 
ported by piers rather than poured or laid- 
up foundations. Piers are all right if they 
are properly installed. 

Piers set on top of the ground, how- 
ever, can cause trouble. So can those that 
are not set deep enough. When the first 
cold spell comes, the ground freezes. Then 
comes a thaw. Water soaks into the ground, 
particularly around the piers where the 
earth has been disturbed. Comes another 
freeze and the water freezes and heaves 
and pushes. It exerts tremendous pressure 
against the piers. Water gets under a pier. 
More freezes follow and the expanding 
frozen water tilts the pier. 

When this happens, the sill that the pier 
was supporting starts to settle. And you have 
trouble in other parts of the shack. Floors 
slope, doors stick or won't close, windows 
stick, the chimney cracks, the house pulls 


BUILDING 
PAPER 


Good f simple 
‘one pier (left). This is also a 
good way to splice and sup 
port a sill. Drawing above 
hows how ake a form 
put of building paper for such 
a cone pier 


from the chimney 
pulls loose, and sinks won't drain 
because water runs to the wrong end. This 
freeze-thaw cycle may do its dirty work 
in one to four y 

Correctly designed piers that are set 
deeply enough are the answer. The pier 
should be in the shape of a truncated cone, 
and the hole for it should be dug below 
the frost line. Then the expansive force of 
freezing will tend to press the base of the 
pier more firmly downward. 

A form for a cone pier is not difficult to 
make. Wind building paper into a cone and 
trim top and bottom evenly. Hold the cone 
in shape with heavy cord. Nails will keep 
the cord from riding up. 

Place the cone in the hole and fill it with 
concrete. After the concrete has set, you can 
peel off the paper. Fill up the space around 
the pier with soil dug out below the loam 
level. Tamp it well. Don't use topsoil. Crown 
the dirt around the pier to help surface 
drainage. END 
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Fences Make Homes 
Look Well-Dressed 


Make a fence part of your home, not just a keep-off-the-grass barrier. 


By Hi Sibley fence will set off your home from other near- 
by houses. These pictures show a few of the 
FENCE is to a home what a frame is to many fences that contribute to the glamour 

a picture. Designed and built right, a of housing in Southern California, 


FiLt TOP BLOCKS 
WITH CONCRETE 


footing und 
the wall is advisable. For walls over 6° high, 
reinforcing ‘rods are’ recommended. 
ss 


of 
a 
ler 


FOR HIGH waus 
INSTALL RODS 
‘every 4" 


AML tx 6? 


Flat rails form an interesting fence. This 
type elites ae be mperye in cee 
tions before putting the posts in the ground. 

You'll find {€ is easier to nail the sections 
together if you build it that way. 


és ross vonts. | 


MAILING 
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SPIKES 
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Homemade Unit Simplifies Winding Electrical Coils 


Havinc frequent 
occasion to wind coils 
for transformers, mo- 
tors, and similar elec- 
trical equipment, I 
built this accurate 
coil winder from a 
few special parts and 
a handful of shop 
scrap. It will make 
coils from any wire 
up to No. 8 gauge. 

Chief item in the setup is the 100-to-1 
worm-gear reducer that is driven by a 
%hp. motor through a four-step V-belt 
pulley. The adjustable coil-forming plates 
are fastened to collars that can be locked 
on the shaft with setscrews. The plates are 


REVOLUTION 
COUNTER 


SHAFT COUAR 


My Most 
Qhzenious Solution 


Night fishing is a lot of fun—if you catch 
fish. That was my trouble—lots of night 
fishing but no fish until I hit on this idea: 


I tied a pencil-type flashlight near the 
end of my pole. The light shining down 
into the water attracted the fish and my bait 
got prompt attention. But don’t do it un- 
less night fishing with lights is legal in your 
state.—John Krill, North Lima, Ohio. 


With a square of 


10070-1 WORM-GEAR 
DUCER 


ser 


provided with holes to receive %” cross 
rods. A collar at the end of the shaft op- 
erates a counter that keeps track of the 
number of turns. An auto-headlight dim- 
mer switch controls the motor.—Ray Mill- 
holland, Indianapolis, Ind. 


Touching up Metal Furniture 


Wuen the enamel finish on metal out- 
door furniture chips, rust takes over fast. 
Chipped spots should be resurfaced im- 
mediately. 

The first step is to 
scrape off all loose 
enamel in and around 
the chipped area. 


emery cloth, feather 
the edges of the 
enamel down to the 
metal (right) and remove all rust. Prime 
the-spot with red lead and, when dry, coat 
it with a matching outdoor enamel. Clear 
lacquer will also hold off rust temporarily. 


Bar Clamps Bolted Together to Hold Extra-Long Work 
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Wuen you need 
extra-long bar clamps, 
bolt two of them to- 
gether as shown. Bore 

| matching %” holes and 

| use ¥” bolts, — John 
| G. Straub, Shaker 
| Heights, Ohio. 


It’s Power Mower 
Check-Up Time 


Tended properly after a winter rest, it 
will serve you better and longer. 


By Thomas W. Helm III 


N HOUR spent now on your power lawn 
mower may save you both time and 
money later on. Begin by giving it a thor- 
ough wipe-down. Sharpen the blades and 
cutter bar, or have the job done if you 
don’t feel up to it. Clean last year’s dust and 
t from the air-cooling system. 

Hard starting and poor operation may 
come from a gummed-up fuel tank, frayed 
ignition wire, dir ark plugs, or badly 
adjusted carburetor, Check these carefully. 
The photos suggest other steps. 


So 


Drain oil, flush out with kerosene, and refill Wipe spark plug clean. Using a feeler gauge, 
with fresh oil, Remove oil filter and gas tank, check the paints to see that they are guppe 
and wash with unleaded gas. Install new gaskets. to manufacturer's recommendations. Install a 
on filter and gas tank if old ones are torn. new plug if the porcelain is cracked. 


Remove wheels and lubricate the gears. As a 
final step, go over entire machine, lubricating 
Rakage and tightening running gear. 


Ignition wire must be well shielded. Tape any 
breaks with waterproof tape. Wipe wire from 
one end to the other, and scrape the terminals. control 


“Notice anything peculiar about those three 
fuel pumps?” asked Gus. Stan and Mr. Kinkaid 
leaned over, looked, and then shook their heads. 
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Gus 


with 


t) A midnight encounter results in an ap- 
* pendix operation for Doc Marvin and a 
ticklish engine diagnosis for Gus. 
wenn” By Martin Bunn 


Teams Up 


the Doctor 


Dec MARVIN driving along at a 
fair clip. Gus Wilson, the owner of the 
Model Garage, was in the seat beside him. 
It was well past midnight and the two men 
were anxious to get home and into their 
beds. The two old cronies had spent the 
evening in the city at the fights. 

Traffic was light—just an occasional car 
—so Doc was making good but cautious 
time. As he slowed for a curve, Gus noticed 
a car up ahead, parked off on the road's 
shoulder. Standing in the fan of light from 
the car's headlights was a man frantically 
waving his arms. 

‘Maybe we better stop and see what the 
trouble is,” said Gus. 

The Doe replied with pressure on the 
brakes that slowed his car to a stop less than 
a half-dozen yards beyond the man and the 
car. 

“Need a hand?” Gus called as he opened 
the door and climbed out. 

“Sure do,” came the reply. “Been trying 
to flag down a car for a half hour, but 
you're the first folks who even as much as 
slowed.” 

By this time, both Doc Marvin and Gus 
Wilson were within a few feet of the man. 
He was elderly and his face was wreathed 
with anxiety 
‘ouble?” Gus asked. 

“A heap. My wife and I have been tour- 
ing. About three-quarters of an hour ago she 
was seized with violent cramps—just about 
doubled her up. I stepped on it to try to 
get to a doctor. Then my engine sputters 
and quits and won't start.” 


The Doc Takes Charge 


“Where is your wife?” Doc Marvin asked, 
striding toward the car. 

“She's huddled on the back . . .” But be- 
fore the man could finish. Doc had opened 
one of the rear doors and was climbing in. 

“Who's he?” the man asked, bewildered. 

“A doctor, fortunately.” replied Gus, 

A moment later, Doc Marvin poked his 
head out through the open door. “Gus,” he 
called. “give me a hand, will you? We've 
got to get this woman to a hospital right 
away 

When Gus and the Doc had made the 
woman as comfortable as possible on the 
rear seat of the Doc's car, Gus turned to the 
man. “Lock up the car and give me the 
keys. I'm a garageman. I'll come back here 
in the morning with my tow car.” 

It was well past three by the time Gus 
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had left Doc and the woman at our town’s 
hospital and had found a room for the man. 
He'd learned that the man and wife were a 
Mr. and Mrs. Kinkaid from a small New 
England town, that the man had retired 
around the first of the year, and that they'd 
been off on a sight-seeing motor trip. How- 
ever, it hadn't turned out to be a very pleas- 
ant one. Their 1942 car had plagued them 
with troubles almost from the  start—and 
now Mrs, Kinkaid was ill. Well, thought Gus 
as he yawned and finally turned_ off his 
light, Doc Marvin will take good” care of 
Mrs. Kinkaid. 


Gus Gets Out the Wrecker 


In spite of his lack of sleep, Gus opened 
the Model Garage on time the next morn- 
ing. When Stan Hicks, his helper, arrived 
about 10 minutes later, he said, “Let’s get 
going, Stan. Get into your work clothes; 
we've got a car to pick up with the wrecker 
about eight miles south on the state road.” 

“Smash-up?” asked Stan, pulling on his 
coveralls, 

“Nope, just a stalled car,” explained Gus 
as he climbed into the driver's seat. The 
wrecker's engine caught with a full-throated 
roar. “Luckily Doc Marvin and I happened 
by last night on our way home from the 
fights,” he added as Stan climbed up be- 
side him. “An elderly man with a sick wife 
and a stalled car. Doc took the wife right 
to the hospital.” 

When they reached the car, it didn’t take 
Gus long to decide there was something 
wrong with the car's fuel system. Plenty of 
gas in the tank, but the carburetor wasn’t 
getting any. 

“No sense trying to troubleshoot it out 
here,” he said as he closed the hood. “Rig 
up the tow gear and we'll haul her back to 
the shop.” 

“Might be a plugged gas line,” offered 
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Stan, as he fastened one end of the tow 


in. 

“Or a bum fuel pump,” shrugged Gus, 
climbing back on the wrecker. “But let's 
not jump to conclusions.” 

When they got back to the garage with 
the car in tow, Mr. Kinkaid, looking a little 
less harassed and not quite so old as he had 
the night before, was waiting for them. 

“Morning, Mr. Kinkaid,” Gus called as 
he maneuvered the wrecker and car into 
the shop. “How is Mrs. Kinkaid?” 

“We sure were a couple of lucky people 
when you two fellows came along last night. 
Doctor Marvin operated just as soon as he 
could after he got her to the hospital. 
Acute appendicitis!” 

“How is she now?” 


Operation Successful 


“Doing fine. At least that’s what the nurse 
at the hospital told me a short while ago. 
They're letting me see her this afternoon, 
so that sounds good.” 

“Great,” grinned Gus. “Now, let's see 
what luck we can have with this ailing 
buggy. She been giving you a lot of 
trouble?” 

“A heap of it,” grumbled Kinkaid. “Over 
$100 worth in 500 miles, and she still won't 
perk as she should.” 

Gus let out a low whistle. “Well, at the 
moment,” he said as he walked to the car 
and opened the hood, “I'd say she's got fuel 
problems—a fouled gas line or a bad fuel 


pump. 

“Oh, don’t say that, Mr. Wilson,” groaned 
Kinkaid. “It just can't be. That's the third 
new fuel pump I've paid to have put on in 
the last five days. Maybe I'd best start at 
the beginning and tell you the whole story.” 

“Good,” said Gus, thumbing shreds of 
tobacco into the bowl of his pipe. 


It Began With a Timing Gear 


“Well, the first three days of the trip went 
smoothly enough,” Kinkaid explained. “Then 
the trouble started in Virginia. The motor 
suddenly quit dead. After a 16-mile tow 
to a small garage, the trouble finally was 
laid to a stripped camshaft timing gear. 
After a lot of trouble, they finally installed 
a new gear. The car seemed to run fine, so 
we started off on our way again.” 

Gus nodded, puffing on his pipe. 

“But we hadn't gone 10 miles,” contin- 
ued Kinkaid, “before she stalled again and 

[Continued on page 242] 


Magnet Supports Light. By looping an 
extension cord around a large horseshoe 
magnet, you can place a light exactly where 
you want it while working under a car. It's 
handy in places where the hook support 
doesn’t spot the light where you need it. 


Rubber Prevents Paint Scratches. A 
short piece of rubber hose slipped over your 
screwdriver will protect wheel finish when 
you're removing hub caps. Slip the tip un- 
der the cap and slide down the hose as far 
as possible before you pry. 


Hose Drains Oil Filter. Many oil filters 
have a plug at the base for draining out 
sludge and dirt. If the drainings would fall 
on engine accessories below, install a pet- 
cock like this and run a synthetic-rubber 
hose down far enough so the dirty oil will 
drop clear. Drill a hole in the petcock handle 
and use a wire to “safety” it. 


Turn the page, please, for four more auto hints. 


Fire Clears Stubborn Screens. Your oil- 
pump screen should be cleaned occasionally, 
even if you must drop the pan specifically 
for the purpose. If brush and gasoline won't 
do the job, put a match to the screen, let the 
sludge burn, and brush away the ash. This 
won't damage a screen unless it’s soldered 
together. 
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SPRING, 
RUBBER cur 
‘STRIP. 


in 


Rubber Stops Spring Squeaks. Strips of 
inner-tube rubber placed between a spring 
and its clips will often stop persistent metal- 
to-metal squeaks. 


jer_betier methods of 


iP poy er eah Nn 


FELT STRIPS PREVENT 


Felt Saves Convertible Top. At high 
speeds, a convertible top tends to slap the 
bows. In time, this may abrade or break the 
fabric fibers, making it necessary to put on 
a new top. To prevent such wear, Richard 
C. Schneeloch, of Tulsa, Okla.,” suggests 
cementing strips of felt on top of the bows. 
The felt will act as a buffer between the top 
and the metal bows when the fabric slaps 
down. 


SLIT WITHA, 
RAZOR BLADE 


Slit Hose Protects Trim. On the interior 
of a car, one of the first points to show wear 
is the beaded trim at the doors. To repair 
such wear, or prevent it, slit a short piece of 
hose and slip it over the trim. The elasticity 
of the rubber will keep it in position. 
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Safety Fitting Protects Pump. On 1933- 
1936 Ford V8's, grease-gun pressure can 
damage the water pump. If yours is one of 
these cars, better take out the regular grease 
fitting and replace it with a safety fitting like 
that shown here. 


Canadian Combines Parts of English Cars to Build His Own 


Like many other 
mechanics, J. R. Friz- 
zle, of Ottawa, has 
definite ideas about 
what he likes in cars. 
So he built his own. 

As a starting point, 
he used an engine 
and chassis from a 
1949 Austin A40 half- 
ton truck, installing 
car springs at the 
rear. To keep the 
body low, he dropped 
the radiator and steering mechanism 3%” 
and lowered various accessories. 

The body was designed around front 


Child Sleeps on Station-Wagon Cot 


| — 


An anaty cot placed crosswise at the rear 
of a station wagon makes a fine place for a 
child to sleep when you are traveling. The 
cot must be shortened by cutting off one 
end and refitting the cross brace.—Stanley 
R, Pennington, Rochester, Minn. 


fenders from a 1949 Hillman, another Eng- 
lish car. The finished job has a 92” wheel- 
base, is 144” long, and stands 52” high. 


Spring Keeps Socket Joint Stiff 

Wuen a universal- 2 
jointed socket wrench 
is being used in tight 
quarters, the socket 
sometimes tends to 
fall to one side. To 
prevent tl 
light coil spring over 
the joint. The spring 
will give the joint 
freedom to bend but 
will keep it stiff while 
the socket is being 
seated on the nut— 
David Finlay, Brook- 
Iyn, N.Y. 


Awning Shields Instrument Panel from Light Reflections 


Tie narrow awning below reduces trou- 
blesome reflections from instrument-panel 
gauges in bright sunlight. It was made 
from a strip of sheet aluminum, covered on 
top with brown upholstering material. 

Tabs were bent down at each end of the 
metal strip. The front edge was covered 


on each side with adhesive tape, and the 
edge pressed into a slot above the instru- 
ment panel. This keeps the awning in place. 

Non-reflecting material, as shown below, 
was cemented on top. An upturned lip on 
the outer edge retains pencils and other 
objects.—W. Burton, Akron, Ohio. 
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Rider t the sky. A slant artist flies off 
his roa el steed as it begins to loop, 


A rider's bid for fame lasts just a 
few seconds—and only experts and the 
best machines cross the finish line 
in this toughest of sports on wheels. 


and almost as 
in Oregon. Ths 
Strings at the 
ally contre 
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to the Top 


IKE bronco busters, motorcycle hill climb- 

ers ride to a fall as often as not. Clubs 

vie with each other in picking the toughest 

course. At one national meet, riders con- 

quered the 280-foot, 37-percent slope only 
29 times out of 128 attempts. 

Split-second reflexes, keen judgment, and 
muscles of steel are part of the equipment 
these slant artists need. They also have 
special machines. The happy lad who 
breezes down the highway on a beautiful 
chromed job would have to make several 
changes before joining the fraternity. 

To lessen weight, he would install small- 
er tanks and mudguards. To improve han- 
dling, he would put on competition-type 
handle bars and shock absorbers or snub- 
bers. And for better traction, he would put 
a skid chain on the rear tire. 

Tractor bands are forbidden by the 
American Motorcycle Association, the reg- 
ulatory body for competition riding. But a 
“piler chain” can be used for a deeper bite. 
A piler is a longer cross chain that flaps over 
the regular one for extra traction. 

A smaller front wheel is also an asset, 
for this permits the motorcycle to nose 
down somewhat as it climbs toward the 
sky. A loop-the-loop thrills spectators, but 
not the slant artist. 

Pressing a switch button at the right sec- 
ond helps keep both wheels on the ground. It 
grounds the ignition system, momentarily 
killing the engine. Some clubs dig steps in 
the hillside. Skillful use of the button en- 
ables a rider to get over them, 

For safety, every hill climber must have 


Hitting a b 
winds" the 
Filling ‘engine m 

tarily: to kee 


‘Over the top. With both wheels off th 
Harold Seam: eaks the finish tape 
ld in Michigan. T 
a 45-cubic-i 


Reverse ski lift brings down the 
at most of the major hill-climb com 


otoreyclos 
titions. 


a cut-out, or automatic version of the but- 


ton. A thong around his wrist 
amps under a clip on the handle bar. If 
is thrown, the thong goes with him and 
clip springs against the handle bar. 


This shorts the ignition, and bystanders are 
not subjected to the whims of a riderless 
machine. END 


under control. I 
falls, leather ‘pulls 
of spring clip, 

cally killing 


A rear-wheel 
a must, Note the “ 
chains” on this one. 
These fall on top of the 
regular links, giving 
more traction. Some hill 
climbers| make _pilers 
from a drive chain. 
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Three Saboteurs Lurk 
in Every Radiator 


How dangerous are they? You can see by 
performing a few simple experiments. 


By Kenneth M. Swezey 


CAR’S cooling system always has a 
tough time doing the job it was de- 
signed to do—carry off excess engine heat. 

Rust may clog the passages. Hard water 
deposits a scale that reduces heat transfer. 
And if two different metals touch inside the 
system, electrolytic corrosion occurs. 

Conditions are ideal for rust to form, and 
rust makes up about 90 percent of all the 
solids that can choke up a water jacket and 
radiator, 

Scale is a deposit of solids left by the 
evaporation and boiling of hard water, such 
as often forms inside a teakettle. What the 
solids are depends upon the water. But 
they commonly include calcium carbonate, 
calcium sulphate, and magnesium oxide. 

Electrolytic corrosion can result from 
soldered seams in copper radiators, copper 


Finger test: A coating of rust inside the filler 
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Partly clogged radiator can be determined by 
touch, “After engine has been. running a fe 
minutes, any part through which coolant isnt 
circulating freely will still feel cold. 


gaskets in contact with iron, brazed joints 
in steel tubes, and imperfect i steel 
or iron parts. An el nt is set up 
and the metal most active electro-chemically 
slowly dissolves. A leak may result. 

The experiments on the next page demon- 
strate these three forces. 


neck means a thorough cleaning is overdue. 


ave the lid off the other one, 
you will find the wad in the 
ly slightly rusted, The other 


R en that combines with the iron in is airtight, but 
USE avers et comets wat oe oxygen In a day oF 30, 
can come either from water or air, Pure water covered jar is 0 


rusts iron slowly. Air mixed with water pro- wad will have almost disintegrated, as at right 
duces rust 30 times as fast. If you doubt it, above. In a cooling system, a leak'on the suc- 
put a wad of steel wool in each of two screw- tion side of the water pump may suck in air and 
cap jars. Half cover each wad with water. Wet speed up rust formation as much as you've seen 


the exposed half thoroughly. Close one jar so it here. Air also’ gets in if the coolant Ievel is low. 


§ I Make some hard water by dissolving as to overheat. You can show scale’s insulating 
CANE much plaster of Paris as you can ina effect by boiling water in two small containers 
gallon of water. This is a form of calcium sul over one burner, To simulate scale, spread a 
phate. Boil it in a small beaker more &” layer of chalk or plaster of Paris under one 
‘water as the first boils aw ue this and —_ container, as shown in the photo at right. The 
the beaker will be lined with scale. Acting as water in the other beaker will be half boiled 
insulation, a coating of scale conducts heat only away before the water in the scale-insulated one 
1/32 as fast as cast iron. This causes an engine even starts to boil. 


jc This kind of TO 
Electrolysis 2nd if cece 
trical action similar to that which oc- 
curs in a simple battery. How it works 
can be shown by wrapping one end of 
‘a piece of copper wire around the end 
of an iron nail. Stand the combina- 
tion in a glass of water made conduc- 
tive with a few drops of sulphuric 
acid, left. ‘Bubbles of hydrogen will 
tise from the nail as the iron begins ef 
dissolve. Leave the setup for several 
Gays. You'll find then that the nail 
has almost disappeared, but the cop- 
per wire is just as good as it was in 
the beginning. 


How can you protect a cooling system? Turn the page and se: 
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How You Can Curb 
Radiator Saboteurs | 


Cleaners and inhibitors, properly 
used, will avert most of a cooling 
system's troub! 


By R. P. Stevenson # 


'PRING servicing of a cooling system | 
should include: 
© Clearing out rust and scale with a chemi- , 
cal cleaner. ‘ego 
@ Adding an inhibitor to cut down rust for- 
mation during the summer. 

You can buy two types of cleaners—acid 
and alkaline. Acid cleaners do the most 
thorough job, but an alkaline preparation is 
all you need in most cases, especially if you 
follow a fall-and-spring cleaning schedule. 
Dislodging the rust may open up a leak, but 
a can of radiator sealer will usually close it. 

There are also two kinds of inhibitors. In 
one, a chemical such as sodium or potassium 
chromate reacts with the iron surfaces and 
produces an oxide film that resists further 
corrosion, In the other, water-soluble oils 
spread out in a protective film. Never mix 


hi Shine up two pieces 
What Inhibitors Do sfitsn'"coue dnc on 
both sides with soluble-oil inhibitor. Cover both a 
strips with damp paper, and keep it damp for 
a few hours. ‘The unprotected iron then’ will 
be covered with rust, the other unharmed, 


life of an inhibitor is limited, The ethylene 

glycol in a permanent antifreeze may actu- 

ally induce rust in the absence of a good 

inhibitor. 4 
You can keep scale from forming by using 

rain water—or tap water that has been chem- 


the two types. 

One inhibitor treatment should last all 
summer-if there is no leakage or overflow 
loss. Antifreezes contain inhibitors, but 


ically treated to soften it. Water 
from a clear lake is also good. 

To keep electrolysis at a minimum, avoid 
repairs that put different metals in contact 


should not be left in all summer because the within the cooling system. 
Rust and scale usual- 


What Cleaners Do ly build up together, 


mixed with oil that has gotten into the system. 
An alkaline cleaner joins fatty acids in the oil, 
forming a soap. This breaks down the mixture, 
emulsifies it, and lets it be flushed out. Acid 
cleaners dissolve the rust and hard-water salts. 
You can watch both types at work. 

Put a little concentrated oxalic (or dilute 
hydrochloric) acid in one test tube, and a con- 
centrated hot solution of washing ‘soda in an- 
other. Push a large rusty nail into the bottom 
of the cork of the first tube, and another nail, 
coated with simulated scale, into the cork of 
the second (left). You can’ simulate scale by 
mixing motor oil with plaster of Paris or pre- 

itated chalk. Shake both tubes for several 
minutes, and here's what you'll find: the acid 
cleaner dissolves the rust and leaves the nail 
bright. The alkaline cleaner removes the scale 
and holds it in an emulsion suspension (right). 
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BEFORE 


" spr Follow the maker's in- 
How to Use a Cleaner .teteint'% Sor bays 
cleaner, The usual method is to drain the system, fill it 
nearly full of water, and add the cleaner, Be careful not 
to let it overflow. Start the engine and drape a blanket 
‘over the hood to heat up the solution quickly and open 
the thermostat for full circulation. Keep the engine tem- 
perature at least at 180° F., but below boiling, by adjust- 
ing the cover as necessary while you run the engine at a 
fast idle 30 minutes or more. Then stop it, drain system, 
fill up with water, run engine at least five minutes at a 
fast id! drain again. With acid cleaner, be sure to 
use a neutralizer after the cleaner. Follow wi 


Check water level while engine is hot, 
never while it’s cold. Here's why: Fill 
a can like this with cold water, Close 
it with a stopper through which you 
have placed a glass or plastic tube 
bent as shown. Now heat the can. As 
the temperature rises, water will flow 
steadily from the tube into the over 
flow glass—because water always e 
pands when heated. If you add wat 
when the engine is cold, some will 
overflow. The less often you add, the 
less chance for scale to build up. 


How to Mix Your Own Cleaners and Inhibitor 


Alkalin a: r You can use either sodium car- 
Alkaline Cleaner tesate"tcommon washing sods) 
or trisodium phosphate (Oakite and similar household 
cleaners are made mostly of this). For an 18-quart cool- 
ing system, dissolve three rounded tablespoons in a pint 
of hot water. Use it as described above. This mildly 
alkaline solution should do an effective job unless the 
system is badly clogged. If your syste larger or 
smaller than 18 quarts, use more or less chemical. 


d Cleaner Buy.one pound of either oxalic acid 
Acid Cleaner ticasteaPrunde). ot Sodan ‘bs 
phate from a chemical or photographic supply house. 
Dissolve whatever you get in a gallon of water. If you 
use bisulphate, add a level teaspoon of common salt to 
aid in rust removal. For an 18-quart cooling system, 
use a quart of solution, proceeding as described above. 
After draining acid, add the alkaline cleaner above, as 
‘a neutralizer, run engine about 10 minutes, drain, flush, 
and refill, Never neglect the neutralizer. If you do, acid 
cleaner will damage the system. 


Inhibi or 4. reliable chemical inhibitor for summer 
MUILOT ise is potassium or sodium chromate, or po- 
tassium or sodium dichromate. But don’t use in cars with 
aluminum cylinder heads or pump impellers. For an 
18-quart system, add one rounded tablespoon of either 
chemical dissolved in water. If you use dichromate, add 
a rounded teaspoon of sodium hydroxide (lye). “This 
inhibitor colors the coolant pale yellow. When samples 
show it has lost the color, drain and replace. 
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To silence squeaks in your rubbers, sprinkle To remove the dust that setles on leaves of 
taloum ‘powder inside them. Then spread it house plants, use your vacuum cleaner attach- 
around evenly with a small cloth. ment. It does the job quickly and gently. 


Do It the Easy Way 


To store small files To protect your hands 
neatly and still make it from slivers of steel 
easy to select the one wool when removing 
you want, stick them varnish or paint, grasp 
tang down in a strip of | the wad of wool in an 
corrugated cardboard, ordinary paper clamp. | 
folled up and inserted ‘The sturdy andl 

in an empty coffee can. gives you a better grip. 


} 
ij 
| 


For Your “How-To” Scrap Box _______. 


Att workshoppers save nuts and bolts, Storing away PS information cards pays 
short pieces of fine wood, scraps of metal, off the same way. In them you will find 
and miscellaneous other objects for which handy size specifications—pipe threads, 
they have no use at the moment. Some screws, nails, metal gauges, and the like— 
people call this stuff junk. But the work- and information on many other subjects. 
shopper knows there may come a time The variety of information has no limits— 
when that rusty old railroad spike will be and it usually is something you might have 
exactly what he needs. trouble finding elsewhere. 


FLOORING 


Usually 1” nominal thickness, dressed to 25/32”, and 3” or 4” nominal 
width. Thicker flooring available for heavy-duty floors, both in hardwoods 
and softwoods; thinner, in hardwoods, for resurfacing old floors. 

Vertical-grain (quarter-sawed) and flat-grain (plain-sawed) flooring 
manufactured in both soft- and hardwoods. Vertical-grain shrinks and 
swells less in width than does flat-grain, is more uniform in texture, wears 
more uniformly, and the joints do not open as much. 

Requirements of a good flooring are high resistance to wear, attractive 


figure or color, minimum warp and shrinkage. Woods that combine these 
requirements in a high degree are hard maple, red and white oak. Others 
that have the requirements in a good degree are cypress, Douglas fir, 
western hemlock, westem larch, redwood, southern yellow pine, all 
vertical grain. Quartered cherry, red gum, and sycamore floorings are 
highly decorative and suitable where wear is light and maintenance good, 
but they are not commonly available in lumberyards. 


FOR YOUR POPULAR SCIENCE INFORMATION FILE 
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Carc 


Trays Make Cars 
More Luxurious 


with hand tools, these three trays 
add comfort and convenience. 


TRAY is one of the handiest accessories 

you can add to a car. Ideal for road- 
side or drive-in snacks, it’s also convenient 
for making notes, sorting papers, and read- 
ing maps. Your wife or best girl may like it 
too for touching up her make-up. One in 
the front seat and one in the back will keep 
the whole family happy. 

Removable tray. This one gives the 
most tablespace. Make it of %” plywood, 
suiting the length and width to your car. 

Bevel the top end of the brace (below) 
so it will open just slightly beyond 90°. 
Screw the brace to the tray. Bend two 


pieces of strap iron to a simple hook shape 
and bolt them to the dash end of the tray. 
In use, these hook up and over the dash 
flange. A cam lock, cut from hardwood, 
keeps the tray rigid. When it’s pivoted, the 
tapered edge slips under the dash and grad- 
ually tightens. Cover the cam with felt. 

Sliding and Drop Trays. Construction 
details for these are shown in the photos 
and drawings on the next page. 


203 


Carried in the luggage com- 

it, this one fits between the driver and 

passenger, One end hooks under the dash, and 
a hinged leg supports the other end. 


. The space available under dash 
ize of tray installed this way, but 
‘es up for its small size, 


This is for back-se 

Woks over the ope 
folds down while 
~— - 


Drop tray. 
A wire loo 
hold it up. Tr 


passengers, 


Compound slides are The inner slides 
move within stationary outer slides, travel 
being restricted by stops B and ends of notch 
in outer slides. Tr: 's within inner 
slides, tw ‘ws and stops A 

med lip on inner 


Ya" on 
COMPOSITION 
BOARD 


‘Tray is attached by metal strips riveted toa 6” 
piano hinge, slipped under the ash-tray unit, 
and hooked over the top ofthis iting. Hinge 


could also be attached directly to seat with 
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slide moves inside saw kerf ¢ 

tray edge. Mounting depends on screws or 
other supports available in car. Unit shown 
is suspended at front by two angle brackets. 
At rear a single bracket extends downward, 


Sheet metal soldered to outer slides ties unit 


screws. Wire loop that supports tra 

in use is engaged by hook to keep it down, 
Spring hinges might also be used to hold tray 
down, eliminating spring hold-down (inset). 


Plugs Connect Motor Switches 


I uixe to keep my shop motors free to 
be moved around for cleaning, servicing, 
or use on other machines. Some of my tools, 
however, are equipped with independently 
mounted reversing switches. To avoid dis- 
turbing the switches when moving a motor, 
I make connections through multiple-prong 
plugs and sockets. Suitable polarized con- 
nectors with the four or six contacts needed 
for this purpose are sold by radio-supply 
houses. The pair shown in the photo below 
was adapted from a truck-trailer lighting 
connector from which I machined off a 
mounting flange from the plug half. I fitted 
the socket into a hole in the switch housing. 
—Walter E. Burton, Akron, Ohio. 


Homemade Cart Carries the Laundry 


My wire calls the homemade cart pic- 
tured above her backsaver. Laundry rides 
on a platform about 14” by 16” in size. A 
2” by 2” stop in front keeps it from sliding 
off. A box with a lid holds clothespins. 

The cart’s over-all height is 34”, the 
width 20”, and front and rear axles are 26” 
apart. Two wheels came from a scooter, two 
from an old tricycle. The frame was made 
from 1” by 2k” scrap lumber.—Richard C. 
Schneeloch, Tulsa, Okla. 


These Easy-to-Make Place Cards Add to Children’s Birthday-Party Gaiety 


Pace cards for children’s birthday parties 
can be made in a jiffy. Draw the five parts 
on white construction paper and color them 
before cutting out. Bend the circular base 
in half at the dotted line and cut the slots 
marked so that the horse’s head and tail can 
be inserted and glued in place. Fold the leg 


WGsquanes 


section of the Indian in half at the dotted 
line and cut the slot marked. Insert the 
torso of the Indian and glue in place. The 
rider is simply perched on his mount. For 
variety, you can make a few cowboys or 
soldiers in the same way.—H. Schmidbauer, 
Augsburg, Germany. 
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How to Replace 
a Sash Cord < 


— 
Os 


Why put up with the nuisance of one 
that’s broken? It’s not too hard to install 
@ new one—and at same time you can 
lubricate the sash to prevent binding. 


1 Pry off stop bead that retains lower sash. 
It may split, but you can replace it inex- 
pensively. If one cord is still good, mark it 
so you can replace in same position. Loop end 
to keep it from dropping inside weight box. 


By Bertram Brownold 


ning cord have 
removed. If 


too. Small nails hold 
it down, 


me. 


Pry out the parting 
strip next. This is 
a narrow molding that 
serves as a spacer be- 
tween the upper and 
lower sashes, 


A Upper, sash then 
| © comes free. As first 

step in curing binding, 
or preventing it, sand 
the vertical edges of 
both sashes and the 
f channels _ in 
which they run. Give 
extra attention "to 
rubbed spots, a. sign 
of binding. 


Lubricate friction surfaces as next step. You 
can buy special lubricants, but melted par- 
affin brushed on works well.” Melt it in a can 
heated by an alcohol burner. Burner. shown 
is an oil can with a rag wick in cutoff spout. 
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Liftcounterweight 
from its box as th 
first step in repl 
ment of cord. To reach 
weight, you must pry 
out box lid, shown at 
left. Screws sometimes 


hold in the lid. 


Chain is better 
than cord in any 
replacement. job, be 
cause it lasts lc 
Wire it to we 
at right after rm 
it over the pulle 
down into. cou 
weight box. 


| oh 
to correct length 

by pulling. wei 

top of its trave 

tening, and 


A)MEASURE CAIN 


the chains have 
astencd on both 
Upper sash is 


INO Cup OFF with sash resting on 
| oer SPST a | sill. 
\ " 
4} , 
} screw. At 


, a | 


(BUREST SASH ON 


ST 10 Rercat, process 
for the bot 
OY) sash after tacking ba 


the parting strips. Be 
sureto fasten the chain 


na nail might 
the gla 


head, locating it 
so the sash can move 
freely. Touch up the 
paint—and you'll have 
a window that'll move 
up and down at a 
touch, without squeaks 
or jamming. 
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How to Splice 
TV Lead-In Lines 


Tuat flat ribbon that connects a tele- 
vision set to its antenna is an important 
factor in the reception of TV shows. When 
it is spliced, the spacing between the two 
conducting wires should be kept the same. 


Removing the insulation: Most flat-ribbon 
leads are insulated with polyethylene plastic. It 
can be stripped off by melting it over a lighted 
match, Another easy way is to place it on the 

rel of a hot soldering iron until an inch or 
two of the insulation is soft. The hot goo then 
can be wiped off with a cloth, and the bared 
leads scraped clean, 


L a 
Short splices can be made this way. Bare the 
ends of the two pieces, hold them evenly back 
to back and twist the leads together. Soldering 
both joints will make them stronger. Straighten 
the joined pieces, dress the twisted leads fat, 
and tape them down, 


Long splices are better. Notch the insulating 

ridge of each ribbon as shown, then pull one 

wire out about three inches and the other wire 

out about six inches, Then lap the ends of the 

two pieces so that the long wire on one mects 
3] 


the short wire on the other. Twist these pairs 
together, solder the joints, dress them neatly 
and tape the lap. Mechanically, this splice is 
strong and durable; electrically, it's as good as 
new. 
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Penholder Used as Radio Tool 


A PLASTIC or 
wooden penholder is 
a handy addition toa 
radio tool kit. The 
insulated shaft is 
good for probing jig 
around the innards 
of a chassis. Or you 
can hold it by the tapered handle and 
use the cork or rubber finger grip as a 
tube tapper.—Arthur Trauffer, McClel- 
land, Iowa. 


Jot Service Notes on Diagram 


Wuen you service a radio or TV set— 
particularly if you make a circuit change 
mark what you have done on the dia- 
gram or set. It will help you or any 
other serviceman who has to trace the 
same circuit at a later time. If it is not 
your own equipment, tape a memo on or * 


near the new part. 


Wrapped Tape Makes Doughnut Tires 

Hene’s an easy way to make small 
doughnut tires for models and toys. 
Wrap electrician’s rubber tape (not fric- 
tion tape) in overlapping spirals around 
a cardboard cylinder, or wood dowel, 
and then roll the tape back over itself 
and off the cylinder. Don’t stretch the 
tape too tightly. 

I use a cylinder about two and a half 
times the diameter of the wheel for which 
the tire is intended, and make a spiral 
wrapping about ten 
times longer than the 
width of tire wall de- 
sired. But a little ex- 
perimenting may be 
necessary. If the tape 
is tacky, dust the tire 
with talcum or paint 
with sidewall paint. 
—A. M. Campbell, 
Seneca, Mo. 


| “eee Why Calla 
Television 


eee fm Serviceman? 


Your chances of fixing the thing 
yourself may be much better than 
you think —but don’t wreck it! 


By Robert Hertzberg 


“\ JHAT? Fix something with all those tubes 
in it? Not me!” That's what a lot of TV-set 
owners think. So television servicemen make 

thousands of trips that aren't really necessary. 

A television set is complicated. But so’s your 

. auto. And that doesn't stop you from cleaning 
spark plugs. If you were equally familiar with 
your TV set, you could save other men’s time 


(and your money) in similar ways, 

Trouble outside of the cabinet is ofter 
sponsible for a set's antics. Servicemen frequent- 
ly collect a fee for simply shoving a line plug 
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back into a wall receptacle. 
around to change the viewing angle may 
loosen its plug without anyone's suspecting 
it. This also may loosen the lead-in from 
the antenna. 

Anyone who can fix a doorbell can find 
and fix breakdowns outside of a set. First. 
be sure that the power line is okay. Then 
see if the le still is firmly attached both 
to the set and the antenna arms. Note, 
too, whether the antenna is still the way it 
was before you had trouble (PS, Jan. ‘51, 
p. 169). Then see if the lead-in been 
bruised. Though tough, its thin wires can 
be fractured—and you may only need a new 
piece of lead-i 

Trouble inside the set calls for some 
knowledge of what's there. The best time 
to find out is before the trouble occurs, and 


Moving a set 
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the best way is to study the manufacturer's 
vice data for your particular set. If you 
can't get a copy from the manufacturer, try 
any of several book publishers who put out 
radio-TV service manuals. No one should 
tinker with his set without these service 
notes. 

Tube failures occur more often than any 
other kind of breakdown. Tubes can be 
changed without disturbing the wiring or 
adjustments. Simply switching tubes of the 
same type will sometimes make a set work 
better. And a fresh tube sometimes will 
compensate for minor trouble in some other 
part of a circuit. The service notes can be 
used to locate both the tubes and circuits 
responsible for various kinds of trouble. 

Many servicemen do not even take a 
tube tester with them when called to fix a 


set that has suddenly balked. They simply 
take a few hand tools and a carton of tubes, 
check the external details, then yank the 
chassis out, and look at the tubes. 
Removing the chassis from most of the 


newer sets is quite simple. The picture 
tube is supported by a ring or frame at- 
tached to the chassis, the loudspeaker is 
simply plugged in, and the power line is 
run through the perforated safety cover on 
the back of the set in such a way that re- 
moving the cover disconnects the power. 
Loosening a few bolts enables you to slide 
the chassis out. 

Sometimes, however, the picture tube is 
mounted in a basketlike frame that is struc- 
turally independent of the chassis. The 
chassis of such a set can be freed without 
removing the tube. 


And in some older receivers the neck of 
the tube is supported by the chassis and 
the picture end by the cabinet. So the 
cabinet must be opened carefully and the 
tube removed before the chassis can be 
taken out. This is a pretty tricky job for 
a novice. 

It’s dangerous to rush into any set with- 
out first taking precautions. Get the chil- 
dren out of the room, because the big 
picture tube is susceptible to implosion from 
atmospheric pressure if its surface is nicked 
or hit sharply. Modern tubes are made of 
well-tempered glass and there have been 
few accidents with them. But they are not 
playthings. 

If the picture-tube supports are part of 
the chassis, keep the tube covered with a 
bath towel. If the tube is supported by a 
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Heater testing can be done with any earphones 
and dry cell. If you hear a loud click when 
you touch correct base pins (consult a tube 
chart or the circuit diagram ), the filament inside 
is okay. Otherwise, tube is burned out. 


separate basket, leave it in the cabinet. If 
it’s the kind that must be removed, place it 
face down on a soft cloth in a safe spot. 
You will probably be tempted to twiddle 
some of the dozens of little adjusting screws 
that stud the chassis. But don’t touch them 
unless you are sure you know what you are 
doing. Concentrate instead on the tubes, 
their markings, positions, and functions. 
To simplify troubleshooting, the 
large diagrams in service notes usually are 
sectionalized. By studying the set and the 


TV TROUBLESHOOTING 


If sound is okay but picture: 


diagrams, the trouble usually can be local- 
ized.” It is also helpful to have your tube 
sockets identified on your chassis. You can 
mark them with a grease crayon or ad- 
hesive-tape labels. Use the same symbols 
shown in the wiring diagram, and add the 
tube type number and function. For in- 
stance: V-5, TYPE 6AU6, Ist VIDEO AMP. 

Nearly all of the tubes now used in TV 
receivers slide straight in and out of flat 
wafer sockets. Do not twist or turn them. 
Some are held by springs that grip the base 
and these springs must be pressed down 
to free the tubes. The larger tubes, of the 
“loktal” and “octal” types, have keyed bases; 
the miniatures have no bases at all, but the 
pin spacing orients them in their sockets. 

Ityhelps to know whether tubes are 
wired in parallel or series. A tube in a 
parallel circuit can burn out without af- 
fecting the others, but if one goes dead in 
a series circuit the whole string stops work- 
ing. Both kinds of circuits are frequently 
found in TV sets. 

‘Study the schematic diagram in your serv- 
ice notes that shows the actual connections 
‘of components and look especially for the 
wiring of the heaters, or filaments, of the 


tubes. 

To light up the tubes while the chassis 
is out, servicemen connect it to a wall re- 
ceptacle with a separate cord called a 
“cheater.” If you use one, dorft touch 
anything while the power is on. 

Note how the glass tubes glow when the 


Look first for a defect in the: 


Disappears und a bright horizontal 
line appears, 


Vertical sweep «i 


Disappears and a bright vertical line 
appears, 


Horizontal sweep circuit. 


Bobs up and down, 


Vertical synchronizing or sweep circuits. 


Darts from side to side, 


Horizontal synchronizing or sweep circuits. 


Folds over horizontally, 


Damper tube. 


Background is unstable, 


DC restorer tube. 


Grows larger and loses focus, 


High-voltage rectifier tube. 


FOR YOUR POPULAR SCIENCE INFORMATION FILE 
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set is working normally, and you will often 
be able to spot defective tubes simply by 
looking at them. Metal tubes must be felt. 
Turn off the switch and disconnect the 
cheater after the set has warmed up, and 
then see if these tubes are warm. This is not 
always a reliable test, as some tubes run on 
the cool side, but it’s better than no test. 

The high voltages that scare many peo- 
ple are sido lethal (because the amperage 
is low), but must be treated with respect. 
The high-voltage compartment is known as 
the “doghouse.” It delivers between 5,000 
and 15,000 volts to the picture tube through 
a fastener on the flared part of the tube. 
Never put your hand into the doghouse 
with the power on! 

A tube with a burned-out filament should 
be discarded. This heater circuit can be 
tested quickly by touching the heater pins 
on the removed tube with prods that are in 
series with earphones and a dry cell. You'll 
get a loud click if the filament is good. If 
your service notes do not identify the base- 
pin connections, get a tube chart. 

Even though the heater is perfectly good, 
a tube may not work properly or work at 
all in a particular spot. Try another tube of 
the same type and see what happens. If 
you,don’t want to buy a new tube antil 
youre sure, perhaps you can borrow one. 

The shortest-lived tubes are usually 
the rectifiers in the power supply. They 
carry a lot of current, are subject to high 
voltages, and run pretty hot. Deterioration 


TV TROUBLESHOOTING 


When sound is gone and 
screen is dark, look for trou- 
ble in low-voltage power. 


When sound is gone and pic- 
ture is okay, examine the 
audio circuits. 


When sound and picture are 
one, but the screen is 
right, check the antenna, 
RF tuner, and intercarrier IF. 


When sound is okay, but 

picture acts up, trouble may 
e in high-voltage power, 
synchro 

voltage power, or dual-chan- 
nel video IF. 


nizing circuits, low- 


Cleaning the face of a picture tube often 
brightens pictures, Warmth and voltage attract 

ind soot to the tube. Hertzberg cleans his 
every 60 days. Both sides of safety glass often 
need cleaning, too. 


shows up most quickly in the tubes used in 
the synchronization and sweep circuits. The 
most critical circuit position is that of the 
oscillator in the tuner section. A tube that 
doesn’t produce any results at all there may 
work fine in an amplifier stage. 

The picture tube usually outlasts the 
small ones, but its fluorescent coating may 
burn out before its heater does. 

If your set still won't work, or works 
poorly, after you've checked the power line, 
the antenna, the lead-in and the small tubes, 
you need not feel apologetic about calling 
in a serviceman. END 


To learn how to install lightning arresters, 
see PS next month. 
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Joining moldings—especially matching 
round to straight ones—may look 
tough. But you can do it with hand tools. 


By Edwin M. Love 


UTTING joints in moldings is tricky 
business—unless you know how. 

A plain flat band edging a cabinet door 

may look all right even if the ends of the 

pieces joined are not cut at exactly the 


No matter what angle is made by a joint be- 
tween two straight moldings of the same profile, 
both pieces are mitered to one half the assem- 
bled angle. To find one half of the angle, use a 
pencil compass. As shown below, take the radius 
‘AC at random and draw the are AA with C as 


same angle. But when shaped molding is 
used, the ends must be cut right to make the 
abutting beads, fillets, and coves match, 
And a circular molding joining a straight 
‘one of the same shape cannot simply be cut 
at a 45° angle even for a right-angle joint; 
the’ line of cut, instead of being straight, 
has to be curved. 

On this and the next two pages are 
photos showing you some of the experts’ 
methods of doing such cabinetwork. 


Miter box and back 
saw are the basic tools 
you need for miterinj 

moldings. Box picture 

at left is a simple wood- 
en one such as you can 
buy at a hardware store 
for less than $1. Tt has 
saw slots cut at 45° and 
90°, You can add slots 
at other angles as you 
need them, In use, the 
work should be ‘held 
firmly against the back 
of the box, as shown in 
the photo. 


the center. Then draw arcs equal to AA, using 
each A as a center, as shown below. These arcs 
intersect, forming the cross at B, Draw a line 
rom B to C and you have half the angle. Set 
a bevel square to the angle ACB, transfer it 
to your miter box, and make the cuts. 
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Shooting board gives first aid to 
inaccurately cut miters. Screwed to 
base is 4” plywood set back to form 
2h" rabbet. Cleats are. screwed 
down at desired angle—45° in the 
photo below. Sharpen plane iron 
tora strajght edge, and set it toward 
what will be upper side of plane 
slot. Take light cuts with bottom of 
plane bearing against edge of ply- 
wood. Small corrections in angle 
can be made by shimming one end 
or the other with paper or card- 
board wedged between the cleat 
and the molding. 


PAD 


(Gcanniace sour 


Dowels should be used to stren; corners 
of large frames. An accurate way to bore the 
holes is shown below. Clamp the molding to a 
bench and clamp a previously bored guide block 
against the mitered joint at correct angle and 
location. A bit gauge on the bit controls hole 
depth. Cut dowels %” shorter than holes the 
will fill, and chamfer their ends, Assemble 

glue and clamps. 
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“icture-frame vise (left) can be 
built to hold moldings for nailing. 
Lay out cleats at nigh angles to eacl 

her and screw them to the base. 
Secure the hold-down with carriage 
bolts through base and cleats. Count- 
ersink bolt heads in bottom of the 
base. Pads or shims between the 
hold-down and molding are needed 
if the molding is narrower than the 
cleats, To use the vise, place the 
moldings with the inner edges against 
cleats, Close joint, tighten hold-down 
and clamps, and ‘drive brads, 


Molding can be mitered on a circular saw. 
Clamp or screw an auxiliary head to the miter 
gauge. Glue a piece of sandpaper, grit side out, 
to the auxiliary head to keep molding from 
creeping. Run a few test cuts on scrap to. test 
accuracy of setup. Then cut one end of all 
pieces. Swing miter gauge for other ends, run 
tests on scrap, mark molding lengths exactly, 
and then cut miters. [Turn the page.. 


a 


How to Make a 
“Hunting Miter” 


Joining straight and 
curved molding calls 
for a hunting miter. 
Trace the profile of the 
straight piece first (left). 
The process is the same 
regardless of the angle 
at which the pieces 
meet. The line where 
they meet must be a 
curve. Otherwise, the 
beads and coves of the 
two pieces will not 
match, 


Lay out ares with a compass (above) to rep- 
resent spacing of beads and coves of curved 
molding. Both of the drawings of the curved 
ht pieces must be full size and care- 


| AINE oF cur 


| sare sont r0 ras conve | 
E i 
5 Continue the ares that represent the beads 

and coves of the curved molding until they 
meet the lines on the drawing of the straight 
piece. Connect the points where the lines meet, 
Bs shown above, and y youl have a gentle curve: 
That's the line ‘on which the moldings should 
be cut if you want them to join properly. 
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2 Baw parallel lines, as shown above, to in- 
dicate ‘each bead and cove of the straight 
molding. Use a drawing board and a T square 
for this operation if you have them. Then it will 
be easier to get the lines parallel. 


of the straight molding at 
gle you wish it to join the curved one. 


Then fit the two drawings together. As you can 
see, the lines representing the outside edges of 
the moldings meet on the straight cut. But the 
beads and coves do not meet along the line of 
the straight cut. 


6 Hollow end of straight molding to,conform 
to the curve, and crown the end of the 
curved piece to the same curve. Drum sander 
(above) does good job of hollowing end of the 
straight piece. Disk sander is handy for crown- 
ing end of curved molding. If you don’t have 
those power tools, use chisels and a cabinet file. 
As you work, fit ends of moldings against your 
drawings to check accuracy of your cuts. 


Pleated door folds back into a bundle six or 
ven inches wide. Anyone can install it from 
1 kit. Doors come in various sizes and colors 


After the old door is removed, the roller 
track is hung from the top of the frame. Clips 
under the track will hold the cornice, 


be mortised 
mounted on opposite jamb. 
h either plain or lock-type latches. 


3 Strike plate for the latch o 


in or surfac 
Doors come 


A Folding Door 
Saves Floor Space 


Modern, pleated door can be put up with 
a screwdriver in less than an hour. 


GC TTING in and out of a 
¥ often be easier if the door 


weren't 
there. The bathroom door in our house 
ung into the hall and created a traffic 
bottleneck. So we took it down and put in a 
new accordion-type fold-up door 
Moder pleated doors of vinyl-plastic fab: 
ric on steel frames are used most often as 


between-room partitions, but they also come 


in regulation door sizes, Installation is sim: 


ple—actually easier than hanging an ordi 
nary And when a folding door is 
bought to fit a standard opening, it’s a 
screwdriver job all the way. The kit we used 
including hardware, costs about $26—Dar 


Il Huff, Sonoma, Calif 
Next Month: Two Ways to Make Dutch Doors 


Fasteners for the fixed edge of the door are 
screwed to the jamb. The door is then pushed 
back and attached to these clip 


Cornice is just pushed into place; it’s held 
by clips rel g between frame and roller 
track. All parts are supplied with the door. 


Plastic-Faced Decorative Wall Tile Serves as Insulation, too 


Broken Fork Forms Wall Holder 
Wuen an inner tine 

of a plastic fork 

breaks off, don’t dis- 

card the fork. Break 

off the remaining inner 

tines and bend down 

the handle as shown, 

after holding it over a 

flame or under very 

hot water. Screwed to 

the wall, it makes a neat holder for a rubber 

stamp, or any kitchen or shop tool with a 

similar handle.—John J. Rea, Urbana, Ill. 


Door Catch Holds Wind-Blown Paper 


Sprinc-TyPe screen- 
door catches attached 
to outdoor market 
_ counters grip wrap- 

ping paper and bags 
even in strong wind. 
Single sheets or bags 
are easily pulled out as 
needed.—O. C. Grant, 
Springfield, Mass. 
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Tuese 12” wall tiles are 
formed of #”-thick insulating 
board faced with Velon-plas- 
tic sheeting. Called Wonder- 
wall, the tiles are sold by the 
Page Panel Co.,Cresskill, N.J., 
in both regular and water- 
proof types for installing over 
concrete, cinder block, brick, 
wood, or plaster. 

To install, blobs of cement 
are applied to the corners of 
the tongue-and-grooved blocks, and the 
blocks are pressed against the wall and slid 
into place. They can be cut to fit around 
openings or to fill small spaces. The pla 
is lifted from a slot in the side of the block 
and cut 1” longer than needed. The board 
is then cut to required size and the plastic 
folded over it and stapled fast. The finished 
wall is said to withstand long, hard wear 
without cracking, chipping, or discoloring, 
Stains and dirt can be washed off with soap 
and water. 


Curtain Spring Used as Belt 

I wave been using a spring-type curtain 
rod as the driving belt on my 12” lathe for 
nearly two years. The spring was shortened 
enough so there would be some tension. The 
ends were hooked together, and the entire 
spring wrapped with two layers of tape.— 
Ranjit Singh Pamani, Calcutta, India. 


owe’ 


‘Where do they work? Answer below. 


‘They work for a hardware store. The real 
name of a loafer cushion isa spike rail. You've 
probably seen them along the sills before 
some show windows. The spikes are intended 
to discourage anyone from sitting on the sill. 


Thumbnail Speed Boat 
Skims the High Spots 


Less than a foot long and weighing only ERE'S some summer fun for modelmak- 
a few ounces, this tiny engine-driven ers—a 10” hydroplane that skips 
racer can be built in about 10 hours. around a pond or pool at a fast clip. Pow- 

ered by an inexpensive glow-plug model- 
By Jack Wilson plane engine, it covers a quarter mile on a 


A step bulkhead lets boat plane at 

x48. top speed. These sketches 

wear” show the major assembly details 
TANK VENT 

TANK FILLER 


3-48 x36 FILLESTER HEAD 
MACHINE SCREWS. 


Pu 
puastic COUP I 
TUBING: 


mrpesetie x46" BALSA 
ETWEEN PONTOONS 
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FULL-SIZE PATTERNS 


PONTOON A 
(MAKE 2) 
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PONTOON B 
(MAKE 2) 
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(MAKE 2) 
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PROPELLER SHAFT T 


© SHAFT HOUSING 


COUPLER “OILER 
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PROPELLER 
GUARD 


PROPELLER, 
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two-minute fuel supply. You can run it free 
or on a tether. Watertight compartments 
make it sinkproof. 

The speedster was designed for a familiar 
model-shop engine—the .02” Infant Tor- 
pedo. But the newer .035” Torp Jr. requires 
no design changes, brings the total weight 
up to only 3% oz., and has lots of reserve 
power. The plans also show how to mount 
a .045” Baby Spitfire engine. 

Cutting out the parts. If you are care- 
ful, one 3” by 36” sheet of medium-soft 
balsa will do for all hull parts. Sand fuzz 
from the sheet, trace the patterns, and cut 
out with a razor blade. Cut the %” plywood 
firewall with a jigsaw and drill 3/32” holes 
for the engine-mounting screws and fuel 
pipe. 

Paste tissue tracings of sheet-metal parts 
to brass stock, Cut with tin snips and file the 
edges smooth. 

Twist the propeller blank so the blades 
are at the indicated angle half way out from 
the hub. Flatten the blades slightly toward 
the tip. Round off the front face with a file, 
tapering to sharp edges. 

‘Assembly. The photos show how to put 
the hull together. If you substitute a ready- 
made model-airplane fuel tank for the one 
shown, solder the engine-mounting nuts to a 
strip of brass, and cement the strip to the 
firewall. Engine vibration would loosen the 
nuts if they were cemented directly to the 
firewall. 

Doping and finishing. Plug the fuel- 
tank tubes and oiler to keep them clean, and 
smooth the hull with 3/0 sandpaper. Brush 
on clear dope and sand again. 

Then cover the model with Jap rubber 
model airplane tissue, applying it with ce- 


Bend edge of rudder around the prop guard 
and solder along seam. Solder guard to shaft 
tube and the prop to shaft, facing the prop on 
opposite sides with the bearing and. fairing 
tubes. Coat shaft tube and keel with three layers 

cement after lining up tube with engine. 
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Cement bow pieces A, B, and C and front tips 
of sides to the bottom. Use a fuel-resistant 
cement, such as Aero Gloss C-7700. Steel wire 
makes a handy cement applicator. Cement all 
the parts very carefully. During assembly, steam 

the balsa lightly if it resists bending. | 


ment thinned out to brush easily. Brush two 
coats over the tissue, and, when dry, smooth 4 
with No. 400 waterproof paper. 

You're then ready for color doping. The 
boat shown was painted yellow and green 
with black lettering. Use only a fuel-re- 
sistant dope. Sand all but the last of the four 
coats with No. 600 waterproof paper. Let- 
tering can be cut from Trim-Film, a decal 
material. Soak and apply in the usual man- 
ner. Then coat with thinned-out cement. 


Align shaft tube for cementing by sliding the 
forward, against flywheel center. Solder 
the oiler to shaft tube. Use plastic tubing to 
connect engine to a coupler soldered on end of 
shaft. Solder %” brass washers to fuel-tank 
tubes and coat with cement to prevent leaks. 


* Bevel firewall, bulkhead, and transom edges to 
fit. Cement sides and hold with pins and rubber 
bands. Assemble fuel tank and cement to back 
of firewall with engine in place. Add the aft 
deck, taper the bow pieces with a razor blade 
and sandpaper, and fit on a piece of 3/32” 


Rub down the finished boat with rubbing 
compound and apply a coat of auto wax. 
Starting the engine. Prime it by squirt- 
ing a drop of fuel into the cylinder above 
the piston and another into the intake. Take 
one turn of a 36” length of twine around 
the flywheel (a standard model-shop item to 
convert plane engines to boat use). Press the 
boat between your knees with the stern 
towards you. Connect the starting battery 
and smartly pull the end of the cord. 
Adjust the engine for smooth, slow-speed 
operation and lower the boat into the water. 
At rest, the tip of the bow is ¥” above the 
water. At top speed, it rises to about 1”. Re- 
adjust the engine if necessary when the pro- 
peller is under water. Release the boat by 
letting it go quickly, but don’t push. 
Making a tether. You'll have most fun 
with a free running boat, but it operates 
nicely on a tether of .010” steel wire about 
10’ long. You can use a piece of broom 
handle as a center post. For a pivot plate cut 
out a 1” strip from .020” brass stock and 
punch %” holes in each end—one for a nail 
driven into the post and one for the tether. 
Make a bridle from a 4” piece of 1/32’ 
steel wire. Bend an eyelet in one end for at- 
taching to the left engine-mounting screw. 


balsa as the bow deck, Fillet front comers of 
the cockpit with scraps of balsa. Cement on 
pontoon pieces, step bulkhead, and keel. Shape 
the pontoons to the template. Fit balsa between 
them, cementing one end on the curved bulk- 
head. Fair this piece into pontoons. 


Form a %” U-shaped hook at the other end 
for engaging the loop at the line end. Bend 
the bridle down and slanting towards the 
back so the boat hangs level. 

If the boat should hit a wave and get 
dunked, remove the glow plug and pump 
out the water by twirling the flywheel with 
the starting cord. Flush the engine and run 
it to clear out any water. END 


Next month: How to build a model jet 
interceptor plane. 


Special mounting plate is needed for the Baby 
Spitfire engine. Make this as shown in plans, 
AX" balsa strip below it holds fuel tank away 
from mounting screws. Bend strip at top of 
tank to L shape and sweat-solder to mounting 
plate. Cement the tank at the bottom. 
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How to Wind 
Small Springs 


With this tool you can handle 
that tough spring wire safe! 


Any good back-geared, serew- 
cutting lathe is a natural for roll- 
ing your own springs. But spring 
wire is tricky stuff, full of un- 
pleasant surprises if wound with makeshift 
setups. Here's a simple tool that takes the 
grief out of such jobs. 


14 


at 
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Removing Resin from Saw Blades 


To REMOVE pitch or gum from bandsaw 
and circular-saw blades, soak them in kero- 
sene. Use any flat container and a small 
amount of kerosene. Coil a bandsaw blade 
and lay it in the pan teeth up. After the 
blades soak for several minutes, remove 
them and brush them with a stiff-bristled 
brush. Dry and oil the blades before storing 
them.—E. P. Alexander, Jr., Plymouth, Mass. 
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With it you can make comparatively 
heavy springs of small diameter, for the V 
nose will support a thin mandrel close to 
the winding point. Tension or compression 
springs up to the full length of the lathe 
ways can be wound, because the tailstock 
is not needed to support the free end of 
the mandrel. 

The body of the tool is most easily shaped 
from brass. Thread the stud to a tight fit 
in the tapped hole so that it won't turn 
when the friction disks are being adjusted. 
Turn the steel washer from 1 5/16” bar or 
¥” flat stock, chamfering one edge. Make 
two \” thick leather friction disks with a 
circle cutter, or turn them between clamp- 
ing collars in the lathe. 

With the spring mandrel chucked and 
the carriage near the chuck jaws, clamp the 
winder in the toolpost so that both sides of 
the V notch touch the mandrel lightly. 
Then run the carriage to the end where 
winding will begin. For a right-lay spring, 
bring the wire up from underneath, clamp- 
ing it between the leather disks right against 
the stud. (One photo shows a left-lay 
spring being wound, the wire going over 
the stud.) 

Insert the wire in a hole in the mandrel, 
grease the latter, and run the lathe at its 
lowest back-geared speed. Use a carriage 
feed to suit the wire diameter or the turn 
spacing.—Richard J. Decker, Brooklyn. 


Sanding Disks Made in a Hurry 

To cur out a quantity of sanding disks 
for use in electric-drill sanders, staple a 
small pile of assorted sandpaper sheets to- 
gether (or nail at the corners to scrap ply- 
wood) with the top sheet wrong side up. 
Trace as many disks on the sheet as will fit 
and saw through the stack of sandpaper 
with a worn, fairly coarse blade in your jig- 
saw.—M. J. Stinson, Vista, Calif. 


The Inside Story of Our Expansion Attic (Part 3) 


From Plasterboard 
to Finished Rooms 


‘How two amateurs finished off the bedrooms they built to make their house bigger. 


By Mary Ellen Goodman pending the arrival of radiators. You're go- 
PS STAFF PHOTOS ing to be away a few days, but you set the 
'UPPOSE, for a moment, that you were oil-burner thermostat at 55° to keep the 
finishing an expansion attic. The hot- heating plant running and the house well 
water heating pipes are in and capped, above freezing temperature. Wouldn't you 


added to the de 
day it's a cozily 
the window, 
headboard and vanity bench. In t 
roomy closet, shown on a following pa 
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Drawers are all 8” high, as we were told that 
8" common pine was the widest that wouldn't 
warp badly. Above the partly pulled-out drawer 
can be seen the runner for the next one, a1” by 
1 oak strip backed with X” plywood 

rabbet in which the drawer slides, 
lapping drawer fronts act as stops. 


feel all should be well? You probably would. 

We did too—and the result was the worst 
setback we encountered in making our atti 
livable. While we were away the water i 
the dead-ended pipes froze, even though it 
was being heated in the basement. A pipe 
burst, and the house was flooded. 

Thus we learned, the hard way, that if 
you run hot-water heating pipes upstairs 
without installing radiators, you should 
either put a shutoff valve in these lines, or 
connect the two pipes at each radiator 
location so that the water can circulate. 
With steam or hot-air heating, of course, 
this problem wouldn't have existed. 

The big mop-up. After we cleaned up, 
we assessed the damage. The attic itself 
hadn’t suffered much; only a small part of 
the flooring had to be taken up to replace 
the pipe. Things were worse in the rooms 


to form a 
The over- 


Irregular beam spacing, grilles, and dormer 
angles compelled us to put up plasterboard 
piecemeal in some areas. Dormer peaks were 
especially tough, as the photo at left below 


below, but eventually we were able to tum 
back to our attic project. 

The work coming up promised to be the 
most exciting so far, because what we did 
next would show in the finished job. With 
plasterboard walls outlining the rooms, it 
was time for those individual touches that 
would tailor the rooms to our needs. 

Drawers under the eaves. Where the 
ceiling sloped below normal headroom, our 
plans called for built-in drawers. These 
would replace chests and dressers, saving 
just that much precious floor space. 

We had carefully leveled ‘the studs be- 
tween which the drawers were to slide, and 
straightened those that weren't plumb. This 
wasn’t hard, but we were afraid that build- 
ing the drawers might be beyond our newly 
acquired skills. 

We were fortunate, however, in two ways. 
Popuar Science lent us a circular saw, and 
a good friend, Ted Simon, showed us how 
to use it. With hand tools only, we could 
have built drawers having glued and nailed 
butt joints. But with these helps we were 
able to have rabbet-and-dado joints, and 
drawer bottoms set into grooves. 

All the parts for the 24 drawers (eight 
for each room) were cut at once. We made 
the drawers 8” high but varying in depth 
according to their position under the eaves. 

There is a shallow drawer on top in each 
bank, with two 24” drawers beneath and a 
36” deep bin at the bottom. This is for 
blankets and other large pieces, and the 
front is held by hooks that, when released, 
let it drop on hinges. 

Runners were made of oak because pine 
would score in use, and were screwed, not 
nailed, to the studs. Ted shaped some long 
strips ‘of pine on the saw into handsome 
modern drawer pulls, which we put on with 
glue and nails. 

We made our doors. 


Happy about 


shows. The photo of the other dormer (below) 
shows the T-shaped two-by-four nailing mem- 
bers we set in. A triangular picce of board was 
fastened to these. Plaster closed the joints. 


our success with the drawers, we tackled 
door construction. Plans called for both 
sliding and hinged doors. Three of the lat- 
ter were oddly shaped, and none was a 
standard size, so we found we could build 
our own cheaper than we could buy them 
made to order. 

The most expensive material we bought 
was the framing lumber for the doors. This 
was clear pine, especially seasoned against 
warping. Ted Simon again helped us out. 
Originally we had planned to build frames 
and cover them with %” plywood on both 
sides, making flush doors, But he showed us 
how to groove the framing and set plywood 
panels into the grooves. The resulting doors 
were lighter and required only half as much 
plywood, 

Tt was fun shopping for sliding-door 
hardware. Some kinds are quite costly, but 
we found two that suited us. For the light 
doors opening on storage space, we used 
floor tracks mounted on an oak threshold 
strip. Ball-bearing units, in which the balls 
follow an oval course in a pressed-steel 
housing, were set into mortises in the bot- 
tom door edges. At the top, these doors slide 
in tracks made by nailing narrow strips to 
a broader piece. 

Like the room doors, the sliding closet 
doors were made by setting panels into 
grooved frame members, but we used Ma- 
sonite instead of plywood because it cost 
less and was adequately strong. 

The big sliding doors in the south bed- 
room run on overhead trolleys. Two-wheeled 
hangers fastened to the doors at the top roll 
in special double tracks. Guide strips on the 
bottom keep the doors aligned. 

Trim was our next job. This is wood 
framing that covers studding around doors 
and windows—and, incidentally, the edge 
of the plasterboard. Common 1” by 4” pine 
served for most of this, except in a few 
places where we had left too wide a gap 
and had to use 1” by 6”. The baseboards 
around the rooms are 4” stock, topped by 
standard baseboard molding. We simply 
butted the baseboard at the corners, but the 
molding had to be mitered. 

On any job like this, especially with built- 
in drawers, there are numerous places where 
pieces must be individually cut to fit. If 
some part isn't square, you often have to 
cut the trim to match, 

Hiding wallboard joints. When put- 
ting up the plasterboard, we damaged an 
edge or a comer here and there, but hoped 


‘The closet wall in the south room was a patch- 
work of plasterboard scraps, left over from fit- 
ting larger areas, We felt it wouldn't matter 
if this hidden wall was rough, but it tured 
out fine, The closet is big enough, to walk in, 
‘oing back under the caves. Its sliding doors 
Son't infringe on floor space, and there's ample 
headroom for putting in hat shelves. 


the final plastering would hide such defects. 
It really did, although naturally you should 
try to do as clean a job as you can, The 
closet wall in the south room shows what 
careful joint finishing can do. Since this was 
a hidden wall, we pieced it out with more 
than twenty scraps of plasterboard, saving 
our big panels for more conspicuous areas, 
Taped and plastered, the closet wall looks 
as good as the rest of the room. 

Our wallboard showed many gaps wider 
than they should have been. We spent some 
time filling these with strips of wood or 
plasterboard, for trying to plaster an open 
gap is like carrying water in a sieve. You 
can’t pack the joint with cement if there 
isn’t a firm back to it. 

The materials for finishing plasterboard 
joints are a special cement and a roll of 
perforated tape. We also procured a trowel 
and a wide-blade putty knife. The cement, 
actually a kind of plaster, is simply mixed 
with water to a mortarlike consistency. The 
photos show the steps in covering a joint. 
After the first coat dries for at least 24 hours, 
you have to apply a second coat. 

This cement dries very hard, so it’s better 
to remove any excess from molding, trim, 
and so forth before it sets. However, it can 


‘ApRiL 1951 297 


be smoothed with sandpaper wherever it's 
. Tough. 

In comers, cement is applied the same 
way, but the tape is folded lengthwise be- 
fore it is applied. The finishing coat is ap- 
plied to one side of the corner at a time. 
All nail heads have to be covered with 
plaster also, even those in the middle of 
panels, away from the edges. 

While the cement dried we sanded the 
woodwork, set all nails, and filled over them 
with a crack filler, which also had to be 
sanded when dry. 

At this time, too, we had the radiators 
installed. Our plumber found seco: 
ones that cost us only a fifth of what new 
ones would have. They were scarred and 
rusty, but we gave them a coat of flat paint 
and they look fine now. 

Paint was rolled on. Experts told us 
that patterned wallpaper would conceal ir- 
regularities and defects in the plastering 
better than paint, but with a child in the 
house we felt that washable, painted walls 
would be more practical. 

First the trim was primed with enamel 
undercoat. This came white, but we tinted 
it just a bit lighter than the finish color was 
to be. Drawers were removed, as it was 
easier to paint them upended. We used a 2” 
and a 2%” brush for most of this, but a %” 
brush came in handy for the drawer edges 
and baseboard molding. 

For the walls we used one of the new 
paints that require no primer coat. It was 


~* 

Nail heads, even those First step in finishing 
not along joints, must ints between plaster- 

funka bit’below — boned ts to Bll be exp 
the plasterboard sur- with tape ce- 

face (arrow) and but- ment like this.” Gay 

tered withcement. You more than %” wide 
fet to be fast after a should be closed 
ttle practice. filler strips. 


228 rorutar science 


applied with a sheep’s-wool roller, and it 
autifully. 

Paint rolling was a new experience to us, 
but surprisingly easy, The roller left no 
brush marks or hairs, and covered vast areas 
in a sweep. It could be rolled in any direc- 
tion, no small advantage in rooms with so 
many odd corners and angles as ours, 

We found you mustn't overload the roller, 
or it will pile up paint at the edges (al- 
though an extra sweep or two levels this 
out). Nor must you roll too fast, or you 

the recipient of a fine rain of paint, 
thrown off by centrifugal force. Only moder- 
ate pressure is required; if you have to push 
hard, you need to redip the roller in the 
paint tray. 

‘With: care: you can: roll pat ind le’coet 
ners, but it seemed better to us to use a 
brush in tight quarters. It doesn’t take long, 
and you quickly make up lost time with the 
roller. 

Although this one-coat paint job may be 
thin, it looks good and will do nicely for 
the present. After Steve has tried out his 
crayons on the walls, we'll have to give 
them a second coat anyway. 

With the walls done, we applied semi- 
gloss enamel to the trim, drawers, and base- 
boards, choosing fairly dark colors that we 
hope won't show dirt readily. 

We'll tile the floor. For the present, 
we've laid some old rugs on the subfloor, as 
the photos show. When time and the budget 
permit, we'll put down an underbase of . 


Right over wet ce- Apply more cement 


ment, apply special over tape with a trow- 
ertdiatad Gane: (euacl aoc a nel 
Sisogih tt down bard ito area alongede 


el th the knife so that 
cement oozes throug] 
the holes. To cut tape, 
tear it along the knife. dry, and sand smooth. 


Joint, thinning it out 


igaee. dian 3 look here, the inoxti ‘zoom 
gives Steve lots of play space. There's an aceoss 
or to sorage space in the unseen wall on Teft 
above. Electric outlets are 
Sliding doors alongside the drawers ( ist} 
open on as thrilling a hideaway as a ki roa 
This space is big enough to convert to 
Schilas choose ws be rows 


plywood or one of the hard composition 
boards—which you need for an even support 
—and then tile over it. 

We'll probably use asphalt tile because 
it’s long-wearing, comes with its own felt 
base—which you also need—and is one of 
the least expensive types. It even comes 
now in a grained pattern that looks like 
wood and can be laid to simulate a parquet 
floor. Linoleum, rubber, and cork tiles are 
all less brittle, softer underfoot, and maybe 
handsomer, but they're also more costly. 

In any case, the tiles should be easier 
for the amateur to put down than roll lino- 
leum, although this is perhaps the eset 
floor covering. And we've decided on 
2 tiles instead of the smaller 9” size, oan 
should also save work. 

Our house is bigger. It’s hard to be- 
lieve what a difference those extra rooms 
make. Steve has plenty of space to play in, 
and his toys aren't all over the living-room 
floor any more. We can entertain friends 
downstairs while he sleeps contentedly up- 
stairs. Overnight guests are no longer a 


problem. They can have a private room, 
with closets and drawers. 

Furthermore, having done so much our- 
selves, we are twice as proud of our upstairs 
as we would be if we had let a contractor 
do the work (which would have cost us 


more than twice as much). END 
Collar Protects Jigsaw Bearing 

I nave found that a rubber or leather 
collar under the lower chuck of my jigsaw 
deflects sawdust and metal chips from en- 
tering the bushing around the reciprocating 
member. Metal chips especially cause wear. 
‘An inner-tube patch or a circle cut from an 
inner tube will do.H. Jones, Brooklyn. 
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Pedestal Bearings 
Help Woodworkers 


Working hard-to-handle pieces ch with these 
supports. They roll stock in any direction. 


JOLES 1 3/1, 


al Ya" x 29 
3" SLOT 2114"" LONG = 


a 


4 BOLT 3” LONG, 
WASHER, WING NUT 


By Herbert Pfister 


PS PHOTOS BY MUBERT LUCKETT 


'VER try to bandsaw patterns from a 4’ 

by 8° plywood panel? If you have, you 
know what a headache it can be without 
proper supports for the work. Pedestals are 
often actually better than a helper in han- 
dling awkward pieces because there's no 


problem in coordination to prevent binding. 

These outboard supports—unlike the 
straight roller type—will let you slide the 
work over them in any direction. They are 
adjustable for height in case your machine 
tables vary. Construction is easy. The parts 
are just screwed together. 
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Swivel casters carry the 
work over this head 
(above). Casters are flat- 
plate 


Ball casters do the job 

at the left. Only one 
iece of %” stock is 

or this head. Casters are 

fastened with screws 

from underneath the 

head of the pedestal. 


Self-Centering V Block. Once set up on 
a lathe or drill press, this V block remains 
accurately centered for drilling on a diam- 
eter any size of round stock within its 
capacity. 

Clamp an unhardened (cast-iron) V block 
on the drill-press table, accurately center- 
ing it under the spindle. In the bottom of 
the V, start a hole with a center drill. Shift 
to an F drill (.257”) and tap 5/16”-18, 

Mount a fly cutter as shown at right above 
and, at the slowést spindle speed, carefully 
counterbore the hole in the table. Set the 
cutter out a little for each successive cut 
until the bore is smooth. 


Tap Cuts Threads in Lathe. Broken taps 
can be used for threading in the lathe—often 
with better results than with a single-point 
tool. They're faster because fewer passes are 
required; one is enough for some jobs. 

Make a tap holder by filing or milling 
transverse slots near the ends of two pieces 
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Shoulder down and thread a stud in the 
lathe, as shown in the drawing, leaving a 
straight shank to be gripped in the tailstock 
chuck. Or, if you prefer, turn this end to a 
Morse taper to fit the tailstock ram. 

Machine a collar to a close push fit in the 
counterbored table hole. Both faces of the 
collar should be square, and the bore and 
outside diameter concentric. Therefore ma- 
chine both at one chucking, or mount the 
collar on a mandrel to turn the outside, 

In using the block, the drill-press table 
must of course be swung about to bring the 
V groove in alignment under the spindle. 
—Floyd McGuckin, Ridgewood, N. J. 


of bar stock as shown 
at right. Drill one piece 
through and tap the 
other for a clamp 
screw. 

Taps up to %” can 
be mounted with the rn 
starting taper facing & 
in the direction of car- 7 
riage movement. Al- 
though this brings the back or following 
edge of the teeth into action, this unworn 
edge is likely to be sharper than the original 
cutting edge. Set it at or a trifle below the 
centerline and, of course, use a lathe feed 
to match the pitch of the tap teeth. 

To use taps having much relief back of 
the cutting edge, grind the broken end to a 
taper three or four teeth back and mount 
with this end in the direction of the feed. 
In this case the original cutting edge does 
the work.—W. E. Burton, Akron, Ohio, 


Auxiliary Bevel Face. On some work, like 
the bevel-gear blank shown, the stock of a 
small machinist’s bevel will not span a re- 
cess, or reach any suitable flat surface from 
which the angle can be gauged. For such 
jobs, I made an auxiliary face out of %” flat 
steel. This is slotted to let the blade pass 
through, and countersunk for a small flat- 
head screw, which with a bent clip and a 
knurled nut holds it on the stock.—H. Moore, 
Hamilton, Ont. 


L>) Improvised T Rest. 


if When wood must be 
) turned on a metal- 
ra) turning lathe, a tool- 
Peg rest for hand chisels 
] can be quickly made 
) this way. Bend an 8” 
length of %” by %” 
cold-rolled steel about 2%” from one end. 
Clamped in the toolpost, this can be set up 
to the work with the cross feed and moved 
along the bed by the carriage hand wheel. 
It can be turned crosswise for faceplate turn- 
ing. For light spinning, set in a fulcrum pin. 
—F. W. Shelford, Los Angeles. 


Paired Reamers Work Better. When 
reamers are made up for special jobs, it pays 
to make two, one the required size, and the 
other .003” undersize. By using the small 
one as a roughing reamer first, you can get 
smoother and more accurate holes, and the 
finishing reamer will last longer. Reamers 
worn undersize can be salvaged by resharp- 
ening them for roughing reamers.—Harold 
B. Eastman, Cleveland. 


File Puts Bite in Vise. If you have 
trouble holding round stock in a small vise 
or one with worn jaws, try putting a piece 
of an old, coarse-toothed file between one 
jaw and the stock. The teeth will grip the 
piece securely with only moderate pressure. 
—Dave Findlay, Brooklyn. 


Drilling True. Many drill-press tables are 
not precisely square with the spindle, a 
fault that shows up more when thick ma- 
terial is drilled. To compensate for this, old- 
timers in the toolmaking trade turn the work 
a little each time the drill bites deeper, un- 
til the piece has made a full circle. This is 
especially helpful when drilling long holes. 
—Henry Sevcik, Los Angeles. 


Use the Whole Blade. Many power- 
hacksaw blades are discarded before their 
time because only some of the teeth are 
worn. The reason is that both the work and 
the saw stroke are usually shorter than the 
blade, and only the teeth near the work- 
holding end of the vise come into play. 
When these are dull, I put a block in the 
vise as shown below, moving the work back 
so that the unused teeth bear against it— 
James F. Blizzard, Marshall, Ill. 


wooo oi 
METAL BLOCK 
a 
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How to Build a 


New England BX 


Bench Furniture had to be sturdy when this type was first made, a 


A S902 bench is always useful around 

the house, shop, or garden. This one 
will seat three without crowding, but can 
be lengthened or shortened to suit. It's a 
type credited to New England settlers and 
is as strong as an oak, yet simple—as furni- 
ture had to be in those days. 

The original was built from clear pine. 
Cut the top, legs, and cleats first, being sure 
to get the same 13° angle on top and bottom 
of the legs and top of the cleats. Chisel out 
the mortises for the lower stretcher. Fasten 
the cleats to the insides of the leg tops, flush 
with them, using 1%” or 2” No. 10 wood 
screws, countersunk, Three screws to each 
cleat are enough. Lay the top upside down 
on the workbench and fasten one leg, also 
with screws through the cleats. 

Next, cut the lower stretcher, tenoning it 
at the ends and mortising for the wedges. 
Chamfer all four edges with a block plane, 


but leave them square for 

about 3” in from the shoul- 

ders, Be sure the tenon shoul- 

ders are also cut to the 13° angle. Insert one 
end of the stretcher through the mortise in 
the leg attached to the top, then slip the 
other leg over the other end and screw to 
the top. Shape wedges from hardwood and 
drive home with a mallet, bringing the legs 
tightly against the stretcher shoulders. Now _ 
give the screws that hold the legs to the 
top a final tightening. 

Cut the upper stretchers to shape and 
fasten them to the underside of the top 
with countersunk screws in the same manner 
as the cleats, against which they should fit 
snugly. Drill two 4” holes through the legs 
into the ends of the stretchers and drive in 
dowels. Cut off the dowels and sand the 
ends flush. 

Use a natural finish of several coats of 


1s 
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Fit top stretchers 
snugly against the 
cleats. Fasten to un- 
jerside of bench top 
with screws. 


Slip leg over the 
stretcher tenon 

fore fastening it to 
the bench top. 
Wedge holds tenon. 


shellac, sanded well between coats, and a 
final coat of wax. If the bench is used out- 
doors, a good spar varnish will furnish pro- 
tection against weather. Should the bench 
ever loosen up, a tap or two on the wedges 
will bring it up solid again.—Roland Cueva, 
Heyburn, Idaho. 


Garden Tool Run by Electric Drill Washer Makes Gauge for Countersink 


A METAL or plastic | 
washer can be placed 
under a countersink to | 
insure proper and uni- 
form depth for screw 
seats, The hole in the 
washer should be a bit 
larger than the screw 
head.—Melvin Ham, 
| Choteau, Mont. 


Potato Masher Makes Dry-Cleaning Aid 


we SF be Att dry-cleaning fluids are rough on the 
OVIIVTTT TTC sss hands, The next time you have a dry-clean- 
| ing job, use a potato masher as a plunger to 
~ - ==. 4 gently force the cleaner through the cloth- 
Tus interchange- _ing.—Will Stoll, Elmhurst, Il. 
H able garden tool is 
electrified by attach- 
ing it to any standard o 
X” electric drill. With 
a handle grip added, 
the cutter and drill % 
provide a low-speed . 
hedge cutter. Add a 
welded-steel carriage 
and the combination 
is converted into a 
high-speed lawn trim- 
mer and edger. It is 
made by Langtot, Inc., 
2 New York City. 


/ 
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Don’t let that big one get away this 
year because of faulty fishing gear. 


By Robert Scharff 


PS PHOTOS BY W. W. MORRIS 


A THE end of a fishing day, a rod should 
he wiped dry with a soft cloth and then 
gone over with a lightly oiled rag. When 
you get home, you should assemble the rod 
and hang it in a cool, dry place. Rods should 
not be kept in cloth or metal cases. These 
are for transporting the rod, not storing it. 

Before each fishing trip you should in- 
spect your rod. Depending on how much 
it is used, it may benefit from an overhaul 
several times a year. 

Inspect each section of the rod care- 
fully. Then assemble the rod and whip it, 
listening for the telltale rattle that means a 
loose ferrule. 


lade. 


Loose 
(right 


Breaks that don't completely snap rod often 
can be fixed with glue and small stick. Wrap 
over stick and rod with cord (above) until glue 
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Windings can be peeled off 
after cutting them with a razor 

‘Then. scrape off the 
old varnish (left) with a sharp 
knife or a razor blade. 


ferrules can be removed 
) by heating them over an 
alcohol flame. Heat loosens the 
cement and the ferrules can be 
slipped off the rod section. 


If the guides and ferrules are snug and 
true, look at the varnished finish. Touch 
up scratches with spar varnish. But if the 
varnish is old, checked, and inclined to 
chip, it will offer little protection to the 
bamboo. In that case, a complete refinish- 
ing job will be necessary. 

‘Cut away the old windings and scrape off 
the old varnish coat with a razor blade or 
sharp knife. Don't use sandpaper and don’t 
round the corners of the hexagon section. 
After the old varnish has been removed, use 
the back of your knife blade to burnish the 
bamboo until it shines. 

Loose ferrules can be removed by heat- 
ing them. Scrape all the old cement off the 
joint. Melt new ferrule cement—it comes 
in stick form—and apply it to the joint. Heat 
the ferrule and force it over the end of the 
joint. When the ferrule has cooled, dip it 
in cold water. Then scrape off any excess 
cement. 

The guide on the tip of your rod can be 
tightened in the same way. But be sure to 
line it up with the other guides. 

While you're checking the ferrules, make 
sure that they fit properly. If they stick 
because of rust, burnish them lightly with 
very fine emery cloth. 

Ferrules that don’t fit snugly can some- 
times be corrected with a coat or two of 
lacquer. But if ferrules are badly worn, it’s 
better to replace them with new ones. 

Dirty cork grips can be cleaned with 


remove cord and bind over break 


sets. Then 
with No. 00 silk. When repairs are completed 
and windings replaced, you can varnish the rod. 


soap and a moist cloth. Wipe the grip dry 
after washing it. If a metal reel seat is loose, 
anchor it with ferrule cement. If the reel 
seat is plastic, use waterproof cement. 

A set, or bend, near the rod’s tip usually 
can be worked out by heating it and bending 
it straight. Don’t use a direct flame. Use 
the heat of an oven. Another way is to hang 
the tip from a ceiling with a weight at- 
tached to the butt of the rod, but this may 
take some time. 

A break that doesn’t cleanly snap the 
rod can be repaired as shown in a photo on 
the preceding page. Brush waterproof glue 
over and into the break. Work the break 
with your fingers so that glue enters all 
cracks. Place a sliver of hardwood or half 
a goose quill on each side of the break. 
Then wrap it with cord. When the glue has 
set, remove the cord and wrap over quill 
and break with No. 00 winding silk. 

To sree. the rod after all repairs have 
been completed, you should use windings of 
the same color and size as the original ones. 
No. 00 rod-winding 
light rods and size A for hea 
drawing shows you how to wind a rod and 
how to secure the winding. Remember that 
windings add tension to the rod. Hence, 
it is important to duplicate their original 
positions, 

‘After all wrappings are in place, apply 
three coats of rod varnish to the rod, rub- 
bing between coats with fine steel wool. 
Dilute the first coat with turpentine. Flow 
the varnish on with a heavily loaded brush. 

A reel that is cared for properly will last 
a lifetime—unless you're lucky enough to 
do a great deal of fishing. Use a good lubri- 
cant on spool bearing, handle shaft, click 
button, free-spool lever, and handle knob, 
but be careful to add it sparingly. 

Sand is the greatest enemy of reels. To 
clean sand out of a reel, remove the line and 
disassemble the reel. Wash all parts in a 
solvent. A small camel’s-hair brush helps 
to clean the gears. Besides oiling the reel 
after cleaning it, put graphite grease on the 
gears. 

The line doesn't need any attention when 
used daily. But don’t let the line dry on the 
reel. The line dryer shown at the top of 
this page will do the job. It can be made 
from scraps of wood, a couple of shelf 
brackets, and a bolt for the axle. An old 
reel handle will serve as a crank. 

Dress fly lines regularly with fly-line 
dressing to make them float. END 


A line dryer like this is easy to make and will 
greatly to the life of your lines. A line 


should not be allowed to dry on the reel. 


h cast 
right) use 


PULL Loop) 


ENO OF 


New windings are put on like this. Start by 
laying loop of line on the rod. Wind over loop. 
Put end of thread through loop and pull loop 
and end of thread from under winding. 
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Ground-Up Rubber 
Resoles Shoes 


you can get extra mileage out of your old 
shoes or rubbers by cementing gran- 
ulated rubber to the worn soles. The “sole- 
burger” treatment will make many soles as 
good as new and some better, for the rough 
rubber bottom gives you an excellent foot- 
ing on wet or slippery surfaces. 

To do the job successfully, you need a 
high-strength adhesive suitable for bonding 
rubber and leather. Goodyear’s Pliobond 
was used on the shoes shown being re- 
habilitated here. Granulated leather or com- 
position soles could be used in place of rub- 
ber.—Walter E, Burton, Akron, Ohio. 


~ 


When the first cont is dry, apply a second, 
Keg ig eg 
the tacky surface and press it down. Or you can 
press the shoe down ‘onto a level pile of grit. 


Laundry Iron Preheats Work 

Tue family iron can make all the differ- 
ence when you have a job just beyond the 
capacity of your soldering iron. Clamp the 
laundry iron in a vise, sole plate up, and lay 
the work on it. Wher hot, go ahead with 
soldering as usual. Being preheated, the 
work won't draw heat away from. the 
soldering area as rapidly, and a smaller 
soldering iron will serve.—John Krill, 
Youngstown, Ohio. 
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Grind up a shoe heel or other chunk of rub- 

ber with a rasp. Metal washers, found em- 

ided in some heels, should be removed. 
Don't use soft or highly elastic rubber. 


Clean the soles thor- 
oughly with a_sol- 
vent, such as dry-clean- 
ing fluid, and then brush 
‘on a coat of cement and 
allow it to dry. Smooth 
down and cement any 
rough parts on sole, 


4 Let the sole dry thoroughly, shake off loose 
particles, and secoat liberally with cement. 
If you want a thick sole, add a second layer, 
If hot, let dry and sand ‘edges smooth, 


Bolt Makes Improvised Countersink 

I NEEDED a countersink for some ” holes 
in hardwood and didn’t have one at hand. 
But with a %” stove bolt and a hacksaw I 
turned out an improvised countersink that 
worked very well. I used the hacksaw to 
groove the underside of the bolt head, as 
shown in the drawing. Then I threaded 
the altered bolt into the hole with a screw- 
driver until the hole was countersunk.— 
John R. Wilson, Tufts Cove, Nova Scotia. 


My Most 
Ingenious Solution 


T had trouble with water in my base- 
ment. So I did the logical thing—installed 
a sump pump. That was great until the 
pump began failing from time to time. 
But now I've rigged up a gadget that warns 
me when the pump doesn’t work. What do 
you think I did? 


Put a copper ball float on a hinged strip 
of seaod. When water in the sump raises 
the float and strip of wood, a mercury 
switch on the strip sets off a buszer. ‘The 
buzzing lets me know the pump isn’t work- 
ing.—Dr. R. F. Burlingame, Milan, Mich. 


drive 
plaster wall, 
wi ger of dam- 
aging the surface. 
Stick a bit of cellulose 
tape on the wall be- 
fore driving the nail 
and the plaster won't be so likely to chip. 


Lead Permanently Tags Plants 


OrTeN it is necessary to tag plants for 
identification. The lettering on wooden tags 
frequently is erased by the weather. Mal- 
colm Adams, of East 
Sandwich, Mass., 
makes permanent tags 
of lead. He cuts a 
sheet of lead into 
small strips and puts 
on the lettering with 
leather-stamping 
punches. The attach- 
ing wire is looped 
through a hole in the 
tag. 


Cutter Slices Seed Potatoes 
== 


Seep potatoes usually are cut by hand, 
but Ray Baker, of Gratz, Pa., now does it 
by foot. Pressing on the treadle of his cut- 
ting machine quarters each of four potatoes. 
The pieces then drop through a chute into 
a basket. 

The framework consists of angle iron 
welded and bolted together. Across the top 
is a table board with four holes of different 
sizes to hold potatoes of assorted sizes. Sus- 
pended from a bar above the holes are sharp 
cutters, each with crossed blades to slice a 
potato into four parts. Tramping on the 
pedal rams down the cutting bar. A spring 
raises it. 


Funnel on Drill Catches Waste 


Drituixc into a 
ceiling or other over- 
head surface always 
throws bits of plaster 
and other chips on the 
floor—or into your 
eyes. But if a funnel 
is slipped over the 
drill, as shown, it'll 
catch the waste as it 
falls. —R. F. Donovan, 
Guttenberg, N.J. 


Is Your Drinking Water Safe? 

Wuereven you live, it’s advisable to have 
samples of your drinking water tested occa- 
sionally by health authorities. The Depart- 
ment of Agriculture says that few realize 
the potential danger lurking in defective 
house plumbing that may allow impurities 
to enter the water supply. 
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Soak Your Garden with a Beer Can 


Hene’s a new wrinkle for watering your 
garden with a smooth flow that won't wash 
away the plants. Punch holes with an ice 
pick in a beer can of the type shown. Fill 
the can with small stones. Then clamp a 
clincher hose coupling over the mouth of 
the can, using a hose washer to make the 
joint watertight—W. H. McClay, Pasadena. 


Small Pipe Cut Square in Drill Press 
Robs or pipe can be cut square by chuck- 
ing them in the drill press. Let the other 
end extend through the opening in the table. 
Lay a hacksaw with the blade flat on the 
table, as shown in the photo below. Belt 
the drill at its slowest speed and hold the 
blade against the pipe with just enough 
force to keep the teeth cutting as the pipe 
revolves.—Melvin Ham, Choteau, Mont. 
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Voltage Regulator for TV Sets 

Ir ruses and dips in 
line voltage cause your 
television picture to 
flutter, this voltage r 
regulator may steady 
the image. It plugs in 
between the set and 
the wall outlets and protects the set from 
burn-outs due to voltage surges. The regu- 
lator, made by Clarostat Mfg. Co., Dover, 
N. H., uses a temperature-sensitive element 
to compensate for voltage variations. Any 
rise in voltage increases the resistance of 
the unit which, in turn, keeps the extra volt- 
age from reaching the set. 


Filings Out of New Water Pipes 
Mera filings and chips left in newly 
installed water pipes may damage faucet- 
seat washers. Before screwing up a new 
pipe, a good plumber always stands it on 
end and raps it with a hammer to clear it. 


How to Repair Garden-Hose Leak 


Ir « garden hose springs a leak, you can 
repair it with an inexpensive iron or brass 
mender available at hardware stores, Cut the 
hose at the break, as shown in drawing, trim 
away the bad part, and join the ends with 
the mender, clamping with wire or clamps. 


Deepen Split Faucet-Washer Screw 

In REPLACING a faucet washer, the head 
of the screw is sometimes so corroded and 
weak that it splits be- 
fore the screw turns. 
If that happens, just 
deepen the screw slot 
a bit with a hacksaw. 
No harm is done if 
the saw cuts slightly 
into the old washer. 
With the slot deep- 
ened, you can turn the 
screw with a small 
screwdriver. 
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Camera Ty 
arp black-and-white poaschrome 
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#5 marked in red, ted 


only $2995 


For intimate color shows in a fully lighted room— 
The Kodaslide Table Viewer 4X 


Projector and screen in a single unit. You need never dim 

the lights—its projected image, enlarged more than four 

tines, brings out the full beauty of transparencies even in a 
fully lighted room. Price of viewer, $47.50. Handsome = 
protective case, $14.50. 


& Prices are subject to change without notice 
and include Federal Tax where opplicable. 
Consult your dealer. 


EASTMAN KODAK COMPANY, ROCHESTER 4, N. Y. 
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Care and Feeding 
of Engines ......... 


CHECK PLUGS FOR MORE SPARK! 


To remove a spark plug that has been in use for some 
time, blow dirt out of spark plug well, then remove 
wire'and unscrew plug one turn to remove carbon 
formed around threads. Now tighten plug again and 
Gonnect wire, Idle engine fast, to get rid of carbon 

;posits that dropped off bottom of plug when you 
loosened it. If engine misses, idle until miss is gone. 
‘Then remove all plugs and inspect gaskets. 


If gasket creane is close tight, plug was installed tno 
tight, causing a compression leak around porcelain, 
ifgasket is not compressed at all, plug was installed 
too loosely, permitting gs exch bose ef poe. 
Tr gasket #8 cocked when installed, results will be the 
same as with a loose plug. Spark gap will be too 
high in combustion chamber, causing delayed action, 
incomplete combustion, and ‘poor gas mileage. 


TO INSTALL: 


sscez 1. Set gap according to 
your car manual. 

2. Always use new gas- 

kets. 

3. Clean threads in cyl- 
inder head by screw- 
ing in old plug with- 
out any gasket. 

4, Clean spark plug seat in cylinder head. 

5. Screw plug in by hand until seated on gasket. 

S. Alter seating, tighten 94 of a turn with wrench. 

7. Connect wires and idle engine. 

Shows charge on ammoter. "Do pot hile too slowly. 


SPRINGTIME IS RING TIME 
If you need a re-ring job, be sure to 
use Sealed Power Rings—the best 
rings built! Sealed Power MD-50 
Steel Oil Ring js the only ring with 
the Full-Flow Spring—best for oil 
control even in badly tapered and 
out-of-round bores. There is a 
Sealed Power Ring Set specisically 
engineered to do the best possible 

job in your engine! For free book- 
ket, "7° Ways to Save Oil.” write 

led Power, Muskegon, Mic 


Dept. H-4. 
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Gus Teams Up wits jake Doctor 
[Continued from page I 

wouldn't budge. eae a phone call and a 
tow back to the same garage. This time 
the verdict was a broken fuel pump.” 

“Did they test it?” put in Gus. 

“They worked the little lever by hand, 
and it seemed to run all right to me, but the 
toro mmenhunice said Y needs new onasi0 
T let ‘em go ahea 

“It could have fa a broken diaphragm,” 
said Gus. 

“Well, anyway, when they were finished, 
the car purred as good as ever, so we started 
off once more. But another 200 miles along 
the line she refused to start again. So, after 
another tow to another small-town garage 
the mechanic there felt sure it was sludge 
in the gas tank that was plugging the fuel 
lines.” 


Second Fuel Pump 


“Did he blow out the line?” 

“They blew the line and they drained 
the gas tank,” grumbled Kinkaid, “without 
finding a bit of dirt. So, on went another 
fuel pump. Well, to make a long story 
short, mechanics at a garage about 70 miles 
down the road from here put on the third 
new fuel pump yesterday afternoon. And 
last night it happened again.” 

Gus rubbed his chin thoughtfully. “You 
just didn’t happen to save that last fuel 
pump, did you?” he asked. 

“Saved the last two,” Kinkaid replied 
with an emphatic nod of his head. “They're 
in the trunk.” 

“Then let's have a look at ’em,” said Gus 
walking around to the back of the car. 

Kinkaid unlocked the trunk, reached in 
behind the neatly stacked luggage, and 
emerged with two fuel pumps. 

Gus took one of the pumps, held his 
finger over the outlet hole, and began work- 
ing the rocker arm up and down with his 
thumb. “This one seems okay,” he said 
placing it on his bench. “Now, let’s see the 
other one.” 


Pumps Look Okay 


“Humph,” he grunted as he repeated the 
test. Then he placed the two pumps side 
by side on the bench, turning over first one 
and then the other. Stan and Kinkaid 
watched as the veteran mechanic compared 
the two. Finally, with a shrug of his big 
shoulders, Gus reached up to a shelf on one 

[Continued on page 244] 
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? - +e With ' 
one qreat motor: 


t's a new kind of high-powered 
motor! It trolls. You can ease along at less than 
2 miles an hour. For hours if you i 
‘smooth, steady ! ‘Then—time to get g 
the Roto-Matic control 
and that's plenty! 25 
orses” dig in... . like aflash you're 
away on a cloud of foam! And you'll know that 
something really new and wonderful has been 
added to fishing fun! 
SEE YOUR EVINRUDE DEALER ...and see the motor 
that’s years abead! Lowest weight per horse- 
ywer. Gearshift with Neutral, Forward, Reverse. 
jimplex Starter. Roto-Matic speed control. Big- 
capacity Cruis-a-Day Tank. And scores of other 
advancements, all at the lowest-price-per-borse- 
power in modern outboard history ! 
ilk for your dealers name under “Outboard Motors” 
in the yellow pages of your phone directory. For full-col 
catalog of the complete ine of 1951 Evinrude models, write 


EVINRUDE MOTORS 


4668 N. 27th STREET, MILWAUKEE 16, WIS. 
In Conoda: Evinrude Motors, Peterborough, Ontario 
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HOT BEARINGS 
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|ARD TO BELIEVE? Not when you consider 
the two purposes of engine oil—to lubricate, 
and to cool. Badly, worn ma 
starve the connecting rod 
supposed to feed. “Shorting” thi gs of 
necessary oil leads to heat and friction. In 
the worst cases, bearings overheat and fail— 
they “freeze” or seize on the crankshaft, 
causing costly damage. 


If your engine is pompies oil, a LJ 


Replace genuine Federal: Sopa bent 
ings, engineered for the job of oil control! 
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Gus Teams Up with the Doctor 
[Continued from page 242] 


side of his bench and took down a pressure 
gauge. 

“Just to be sure,” he said walking around 
to the side of the raised hood, “let's give 
your latest fuel pump a pressure test.” 

Disconnecting the outlet fuel line to the 
pump, he substituted the fitting on the pres- 
sure gauge. Then, calling to Stan, he said, 
“Give her a couple of dozen turns with the 
starter.” 


Gauge Shows No Pressure 


Gus watched the needle of the gauge as 
the starter churned. The needle didn’t 
budge from zero. “Okay, that’s enough,” he 
called to Stan. Then, turning to Kinkaid, 
he said, “That fuel pump isn’t even work- 
ing. 

“But it’s brand-new,” protested Kinkaid. 

“I know,” said Gus—“but now let’s think 
back to that timing gear. That seemed to be 
the beginning of all your troubles. If I re- 
member rightly, you said they had some sort 
of trouble installing the new one.” 

“Seemed to me it took ’em hours. I know 
next to nothing about cars, but I heard one 
of the mechanics say to the other something 
about a tight fit and then they began wham- 
ming away with a hammer and finally told 
me it was all fixed.” 

“Oh, no,” groaned Gus. “But maybe 
we're getting some place. Stan, get that 
fuel pump off, will you?” 

As Stan worked on Kinkaid’s car, Gus 
went back to his bench and studied the two 
fuel pumps again. When Stan brought over 
the third pump, Gus placed it beside the 
other two. “Notice anything peculiar about 
those pumps?” he asked. 

Both Stan and Kinkaid looked and then 
shook their heads. 


Worn Rivets Give Clue 


Gus picked up one of the pumps. “Look 
here,” he said pointing to the head of the 
copper rivet that held the tip of the lami- 
nated rocker arm together. It was almost 
completely worn off. “And the rivets on 
those other two are worn in just the same 
way.” 

Gus put the pump back on his bench. 
think, Mr. Kinkaid,” he said, wiping his big 
hands on a scrap of waste, “we're on the 
trail of your troubles. If you'll drop back 
after you've been to the hospital this after- 


[Continued on page 246] 
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Lumber 


Use it to POLISH YOUR CAR A 


This husky, versatile tool 


drives many attachments 
fo save you time, money 
and muscle! 
Tse i to SAND. 
DOWN FURNITURE 


You haven't handled a really | 
versatile tool until you've | 
tried the Home-Utility Sand- 
er-Polisher! It comes complete | 
with sanding discs, lambswool 
bonnet, 14” drill chuck, cans 
of auto polish and wax. It 
drives many other attach- 


Use itt 


DRILLLEAD HOLES? fy ee 
(777) ~—sments for gi ,, Sharpen- 
ing, buffing, burnishing and 
cleaning. And it weighs only 
314 Ibs., 80 it's easy for the 

whole family to use! 
rT, QUALITY-BUILT BY WORLD- 
wort et oy FAMOUS BLACK & DECKER, this 


Sander-Polisher is a real tool, 
not a mere toy! It has an 
extra-powerful motor for high- 
speed work from AC or DC 
outlets, Its housing is strong, 
light die-cast aluminum. It 
has an instant-release trigger 
switch. Its balanced design 
means’ comfortable handling. 
Try it today at your hard- 
ware, electrical or implement 
dealer’s or department store. | 


Products of HOME-UTILITY Division, 
‘The BLACK & DECKER Mfg. Co. 
Dept. HAS, Towson 4, Maryland 


Use i to 
REMOVE RUST! 


LECTRO-SAWS 


ENCH GRINDERS 
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Gus Teams Up with the Doctor 
[Continued from page 244) 

noon I've a hunch we'll be able to tell you 
what's wrong.” 

“Blamed if I follow you,” Stan said after 
Kinkaid had left. “That rocker arm on the 
pump is supposed to ride on a cam on the 
camshaft, so how could that rivet head on 
away?” 
is supposed 
camshaft, but I'm willing to 
you a broken wrench that these haven't 
been. I've a feeling the whole trouble goes 
back to the monkeys who put on that new 
timing gear. A timing gear is supposed to 
be pressed on, not blacksmithed on, and if 
you do have to use a few taps to get it in 
place you're supposed to clamp the cam- 
shaft so it won't shift.” 

“Now I'm beginning to get it,” grinned 
Stan. “When they belted the timing gear, 
the camshaft shifted to the rear just enough 
so about the only contact the rocker arm 
made with the cam was on the head of the 
rivet, and it wore away.” 

“Brilliant, Dr. Watson,” Gus laughed. 
“Now let’s get to work and see if I'm righ 

Shortly before five that afternoon, 
looked up to see Mr, Kinkaid 
through the repair-shop door. 

“How's the patient?” asked Gus. 

“Wonderful,” smiled Kinkaid. 
through it like a youngster. Doctor M 
allows how she'll be getting up for a short 
time each day pretty soon.” Then, jerking 
his thumb toward his car, “Any luck with 
the other invalid?” 

“She'll be as good as new,” Gus answered. 
Then he explained how the hammering on 
of the timing gear had caused the trouble, 
and how the worn rivets on the rocker arms 
had given him his clue. 


Wanna Buy a Pump? 

“We'll have to install a new camshaft 
gear, replace a camshaft bearing 
on one of those fuel pumps,” he sai 
by this time tomorrow afternoon she should 
be ticking them off just about as well as 


| she ever did.” 


Kinkaid looked at the three fuel pumps 
lined up on Gus’ bench. “Know anyone 
who'd like to buy two slightly used fuel 
pumps?” he laughed. “Quite a town you've 
got here. My wife leaves her appendix and 
T leave fuel pumps.” END 

Next Month: Read how to restore your 
car's original power. 


: The more you delay - 


the more youpay! * 


KEEP YOUR CAR 
OUT OF THE 


DANGER ZONE 


WARNING 
ZONE 


Watch out for oil-pumping. Usually it 
means your piston rings are worn. And 
you're headed for costly Danger Zone 3. 

See your motor specialist at once. He'll 
show you how to get out and stay out of 
the Danger Zone. He'll show you that 
replacing piston rings early is relatively 


inexpensive — but the more you delay, the 
more you pay. 

Replace worn-out rings with Hastings 
Piston Rings and you stop oil-pumping, 
check cylinder wear, restore engine per- 
formance. It's the best money you can 
spend on your car. 


HASTINGS MANUFACTURING CO., HASTINGS, MICHIGAN « HASTINGS LTD., TORONTO 
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Mechanics 


| of Farming Ly 


| By Ladd Haystead 


™@ One man can chop, load, and stack 
hay at the rate of 100 tons a day by 
the use of a new stacker-trailer, 28 
ft. long, 7 ft. high, 8 ft. wide. 
Made by Timpte Bros., Inc., Denver, 
Colo., the stacker is said to reduce 
costs from about $4.50 a ton to 75¢. 


™@ Forage grass and legume seeds are 
now dyed yellow and coated with ro- 
denticide to protect them from both 
birds and animal pests, reports Dr, 
Walter E. Howard of the University 
of California. Birds don't like 

yellow; rodents avoid the poison. 


@ A portable sprayer described as 
the "world's largest garden hose" 
(see photo below) has been put to 
work in Hawaii. The machine deliv- 
ers 700 gal. per minute and irri- 
gates 12 acres in an 8-hour day with 
the equivalent of 1.5 inches of 


rainfall. Four inches in diameter 

|and 800 feet in length, the hose is 
uncoiled from a truck-mounted reel. 
The U. S. Rubber Co. made the hose. 


|™ This year's wheat crop is threat- 
ened by a new fungus known as 15 B 
stem rust, according to Dr. Elvin Cc. 
Stakman, of the University of Minne- 
sota. Last year it ruined 25 per- 
cent of the Durham wheat crop in 
Minnesota and North Dakota and now 
threatens to spread. 


™@ A new Westinghouse sun lamp for 
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‘workers and in shops of all kinds, 
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oat 
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NO CAR SHOULD BE 
WITHOUT ONE! 


CASCO VIS-O-LITE 


Illuminated Automatic 


CIGARETTE LIGHTER 


Why be without the convenience of this greet new Vit-O-Lite 
‘uminoted lighter that makes driving safer day nd night? 
You can replace your old lighter with @ new VisO-Lite in 
© matter of minotes with pliers ond screwdriver . . . and 

the edvantoges of an illuminated lighter=well thet ends 
fumbling in the dark, prevents scratching deshboords. Mode 
by the manufacturers af the original pop-oet lighter that's 
sHondard equipment on 4 out of S cars. Coss only $2.75 
plete, The illuminated wll-asembly alone (minut the 
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saving uses. AC and DC. At Dept, Hardware, 
Jewelry Storer 


WRITE FOR NAME OF NEAREST DEALER 
CASCO PRODUCTS CORPORATION 
BRIDGEPORT 2, CONNECTICUT 
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Mechanics of Farming 

poultry is claimed to make hens lay 
more eggs with stronger shells, re- 
quire less food, and make healthier 
birds. In an 18-day test period 
under the lights, hens produced an 
average of 12.44 eggs, against 9.7 
eges for sun-lamp-less birds. 


@ Scotland sends us a machine, the 
Tullos-Wilmo, that is a one-man 
grain, clover, or grass-seed plant- 
er, a fertilizer spreader, and a 
duster. The machine, imported by 
Fuerst Brother and Co., of New York 
City, has a sowing width of 17' 4", 
but is convertible to 8' 9" for road 
transportation by swinging the box 
around. It has a 2,500-1b. capacity. 


 Fire-protective paint that, when 
heated, swells into a thick, fire- 
retarding crust that seals out 
oxygen is announced by Ocean Chemi- 
cals Corp. of America, 1318 S. Kil- 
bourn Ave., Chicago. 


@ Electrocution of ids has been 
under test for several years. Jesse 
M. Hodgson, USDA, Meridian, Idaho, 
reports that one machine, the Elec- 
trovator, worked well under ideal 
conditions, but was not so success- 
ful under common field conditions. 
The current ignited dry stubble and 
crop residues; too much moisture in 
soil appeared to nullify effect; 
some growth appeared 3 to 4 days 
after treatment; and bindweed sur- 
vived as many as six treatments. 


™@ A versatile power tool for farms, 
called the Kut-Kwick Jr., operates 
as a saw and a brush and grass cut- 
ter. It can also be used to operate 
a cement mixer, stationary table 
saw, grinder, crop sprayer, paint 
sprayer, or grease gun. The device 
looks like a two-wheel garden trac- 
tor, is manufactured by the Kut- 
Kwick Tool Corp., Brunswick, Ga. 


™@ Frozen concentrated milk, made 

by a secret process somewhat similar 
to frozen citrus juice, has been 
developed in Florida, according to 
Chemurgic Digest. The process elim- 
inates curdling. Milk can be shipped 
cheaply, which might make the proc- 
ess especially useful for milk-less 
Latin America. Coincidently, Na- 
tional Dairy Products announces con- 
centrated milk that tastes like and 
has nutritive value of fresh milk. 


Scientists Create 


“TAILORED LIGHTNING” 
For Better Motoring 


In the great engineering laboratories of The Electric 
Auto-Lite Company in Toledo, Ohio, a group of 
Auto-Lite Ignition Engineers have been probing 
inside engine cylinder walls, peering at “blow-by 
blow” spark performances, charting the bel 
characteristics of man-made “lightning” across the 
spark plug gap. From endless tests they've deter- 
mined what your engine's ignition system needs 
most, and then set about producing spark plugs to 
fill the bill. Net result: Ignition Engineered Auto- 
Lite Spark Plugs the spark plugs that are 
world famous for quality and performance 
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DREMEL <i. TOOLS | 


STEERING 
whee 


Bird Bath Made from Wheel and Lid 
Wuen I had to cut down a tree in my 
garden, I left a stump tall enough to serve 
as a pedestal for a bird bath. For the bath 
itself, I used junk. An automobile steering 
wheel of the flexible type, with the huh 
sembly removed, made a fine, even base for 
the lid of a garbage can. I sprung the three 
spokes of the wheel in place around the 
stump and fastened them permanently with 
staples.—Fred T. Smith, Woodville, Pa. 


Tool Holder Made from Garden Hos: 


AN ELECTRICIAN friend of mine designed 
an individual holder for his screwdriver 
so he can carry it on his belt. He used a 
length of old garden hose, cutting it so a 
strip of the hose remained to form a loop 
for his belt. He then bent down the strip 
and secured it to the main part of the hold- 
er with a rivet—William B. Eagan, Louis- 
ville, Ky. 


“YOU SEE, GENUINE FORD PARTS 
EVER THESE DAYS,’ | TOLD THE 


ARE RIGHT FOR FORDS —MADE 
MECHANIC, YAND THANKS TO YOU, | USED IN YOUR. FORD. THEYRE RIGHT TO FIT RIGHT TO LAST LONGER. 
\'M KEEPING RIGHT ON TIME! THE REAL TIME SAVER! ‘THEY KEEP YOUR FORD ALL FORD." 


"THATS WHY YOURE SMART TO 
LOOK FOR THIS SIGN (AT FORD 
DEALERS'AND SELECTED 
/NDEPENDENT GARAGES ) 
AND ALWAYS SPECIFY 
GENUINE 
FORD PARTS“ 
“THEY'RE DESIGNED BY MEN WHO 


DESIGNED YOUR FORD, TO SAVE YOU 
TIME, MONEY AND ASSURE REAL 
SATISFACTION." 

AVAILABLE WHEREVER YOU SEE THis 


SIGN AT ALL FORD DEALERS ANO 
SELECTED INDEPENDENT GARAGES 


THEY KEEP 
YOUR FORD 
ALL ForD! 
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$189.50 


complete 5-too! unit without motor. 
Includes rip tence, miter gauge, 
saw blade and guard, Jacobs 


kay chuck, sanding disc, extension 
table, lathe centers and tool rest, 


It's SHOPSMITH for ECONOMY 


ONE LOW PRICE . . . one compact power 
unit . . . five big money-saving tools— 
that’s SHOPSsMITH economy! You save on 
cost—$300 and up! You save on space— 
50 sq. ft. or more. You save on the hun- 
dreds of things you can make. 


And you save time—because SHOPSMITH 
changes from tool to tool in less than sixty 
seconds; because it features simplified ad- 
justments and ready-made jigs for every 
operation. 

Suopsmrru’s ‘‘change-ability” does away 
with the costly duplication of parts, motors, 
benches. Each part is top quality. The 


SHOPSMITH Dept. 163-A, ot factory nearest you 


12819 Coit Read, Ohio, OR 
417 Montgomery incisco 4, Calif. 


Please send me the free SHOPSMITH booklet. 


Name. 


ress-proof steel spindle, for example, has 
an induction hardened tip; it’s machined 
to watchmaker’s tolerances; it floats on 
four grease-sealed ball bearings. Part for 
part, job for job, dollar for dollar, you 
can’t buy a finer power workshop. 

See SHOPSMITH and compare! At leading 
hardware and department stores or at any 
Montgomery Ward store. And for com- 
plete details and specifications, write for 
your copy of the information-packed, 16- 
page SHOPsMITH booklet. It’s free! 


“Special SHOPSMITH motor — heavy-duty, ¥4 h.p,, ball 
bearing, capacitor, 110 V, 60 cycles— $34.50. 


16-page illustrated 
booklet brings you 
complete informa- 
tion about SHoPSMITH 
—America’s largest- 
selling power tool. 


Address 


City. Stote. 
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SHOPSMITH AS AN 8-INCH CIRCULAR SAW 


Large-capacity saw with blade to fence 
distance up to 48 inches. You can cut 
to’the center of 8-foot plywood panels. 
2Y4-inch depth of cut. Large miter gauge 
with automatic stops every 15°. Self- 
aligning rip fence with front and back 
locks. 


In less than a minute you can convert 
SHopsmiTH to a disc sander second to 
none. Extra-large, tilting table. Miter 
gauge and rip fence provide accurate, 
convenient jigs. Unique micro-quill 
adjustment lets you feed disc into work. 


Turns table legs, lamp bases, bowls up 
to 15 inches in diameter (4 inches more 
than most heavy-duty lathes), 33 inches 
in length. Tool rest slides parallel to work, 
requires fewer adjustments. Speeds from 
800 to 3600 rpm. Rigid, tubular ways, 
stress-tested at over a ton. 


It’s new! It’s practical! It's extremely 
useful! Performs drilling operations too 
awkward or bulky for a vertical drill 
press. Handles work of unlimited length. 
Makes an easy job of dowel-jointing 
boards for table tops or wide shelves. 


SHOPSMITH AS A 15-INCH 
VERTICAL DRILL PRESS 


Table to chuck clearance, to 27 inches; 
floor to chuck, to 55 inches. Jacobs key 
chuck takes drills up to 
inth. Variable speeds. 4-inch 
quill feed. Stress-proof spin- 
dle floats on four grease- 
sealed ball bearings. 


NEW 
RETRACTABLE 
CASTERS 


‘They increase SHOPSMITH’S already 
great fiexibility. Easily mounted on any 
wood or metal bench. Easy to set, too, 
with three-stage foot levers that raise 
or lock unit. Your SHopsmITH dealer 
has them. Complete assembly . . . $11.95 
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SAVE up to 70%! 


Check these bargains: 


Special) Sans 0% na omc or 


WATER PUMPS AND SYSTEMS 
ronse, _Rysber Rotor.” All-Purpose 


ipo Unread.” Belt 


toa’ brains. 


ORDER DIRECT FROM_AD or 


Write for Free Catalog! 
BURDEN SALES COMPANY 
‘326 “0” ST. LINCOLN, NEBR. 
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Tue high cost of repairing and replacing 
school desks has caused the Wilmette Pub- 
lic School in Illinois to start using a new 
type of desktop that’s said to be virtually 
indestructible. Made by the H. R. Winton 
Co., of Chicago, it consists of a laminated- 
wood core with a melamine-resin surface 
that kids can’t chip, peel, or carve with a 
knife. Marks from pencils, crayons, and 
pens are wiped off with a damp cloth. 


Musical Bicycle Horns Play Tunes 


Someruixc new for small speed demons 
are these musical horns for mounting on 
tricycle, bike, or wagon. Made of Tenite 
plastic, the Melodee Trio sound three notes, 
allowing a child to play simple tunes by 
squeezing the rubber bulbs in the right 
order. The set, including a swivel mount, is 
made by Waljohn Plastics, of Brooklyn. 


Replace Your 


a Winter-Weary Spark Plugs 


eK AMPION, 
() we 


with new 


CHAMPIONS 


BE A CHAMPION DRIVER ... New spark Plugs now insure 


better performance all Summer 


Old, winter-weary spark plugs As an important family utility | More motorists replace with 
make engines sluggish and your car deserves regular care. Champions than any other 


wasteful. Dependable new GiveitnewChampionsnowfor make—America’s favorite 
Championsdojusttheopposite! better performanceallsummer! spark plugs for over 25 years! 


CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 
Listen to the CHAMPION ROLL CALL . . .. Harry Wiamer's fast sportscast every Friday night, over the ABC network 
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Last Year’s Profit 


Men in communities 
ip to $2 oF $5 an hour with the 


FREE BOOK 
SHOWS HOW TO START 
c 


FOLEY MFG. CO., 419-1 Foley Bldg. 
Minneapolis 18, Mi 
Send me free book “INDEPENDENCE AFTER 40!” 


Address 
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Supporting Perch Made from Pipe 

Two pieces of pipe, [I 
two pipe flanges, and 
two pieces of two-by- 
four are all you need 
to make this handy, 
adjustable support. 
I’ve found such 
perches useful for 
holding up pieces of 
farm machinery when 
I have a repair job to 
do, and for storing 
machinery up off the 
floor. 


Dimensions may be 

varied to suit your purposes. The ones I 
made have 2” pipe, 12” long, for the lower 
part and 2” pipe for the upper part. Half- 
inch holes were drilled at 2” intervals 
through the 2%” pipe. A ¥” bolt holds the 
jack at the desired height. The base was 
made from two pieces of two-by-four, 12” 
long, that were half lapped at the center.— 
Ralph S. Wilkes, Keuka Park, N.Y. 


Guide Keeps Stringer Angles Alike 
Two guide strips clamped to a steel square 
as shown will enable you to mark stringers 
for steps so that all angles will be alike. 
Place the tightened guides against the edge 
of the board and the square will give the 
angle—Hugh Lineback, Stillwater, Okla. 


Collapsible Tube 100 Years Old 
Finsr collapsible tube, forerunner of tooth-paste 
and shaving-cream containers, was patented in 
1841. Collapsible aluminum tubes, however, 
weren't made in America until 1920, 


BUY DIRECT-BRAN na 6 85% DISCOUNT 


fearing. & YEqRATING FAN 


Drastically reduced 


‘and new. 


‘day Money 
MASTER MECHANIC MFG. CO.. Dept. 41, 


Ser 
jurlington, Wis. 
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COMPLETE 
UP-TO-DATE 


EVERYTHING 
IN RADIO & TV 
AT LOWEST 


PRICES! 212 PAGES 


OF VALUES 


erything for 
Experimentors, Bull 

Amateurs, Servicemen, 
Engineers and Soundm: 


Save money on every Radio and | 
TV need! Get the big 212-page | 
1951 ALtieD Catalog featuring | 
the world’s largest stocks of top- | 
quality equipment at low, | 
money-saving prices! See the | 
latest TV releases, home radios, | 
radio-phonos, Amateur equip- | 
ment, P.A. systems and Hi- | 
Fidelity Custom Sound, record: | 
rs, test instruments, builders’ | 
kits—plus thousands of parts, | 
tools, books and diagrams, Ge 

more for your money from the | 
World’s Largest Radio Supply | 
House. Send today for your | 
FREE 1951 Auutep Catalog! 


1 
i 
! 


ALLIED RADIO 


free 


CATALOG 


SAMIR ALLIED RADIO CORP., Dep. 7-D-1 | 
Hl (833 W. Jockson Bivd., Chicage 7, lil. 
1 
| Catalog No. 126 1 
1 
! 1 
| Nome | 
! i 
! 1 
! 1 
! 1 
! 
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| Yarn Reel Folds Flat for Storage 

Quicxiy made from dowels and a couple 
of scraps of hardwood, this yarn reel can be 
clamped to a table for use and folded for 
storage. A cotter pin through each end of 
the %” dowel that serves as a shaft holds the 
assembly together, and the spring helps 
keep the main arms at 90°. Set the 3” pins 
into the arms at a slight outward angle to 
keep the yarn from slipping off.—Benj. Niel- 
sen, Aurora, Neb. 


Scrubbing Renews Sandpaper 

Sanvinc belts, disks, drums, and sheets 
often lose their bite long before the grit is 
worn off. Cleaning will make them almost 
as good as new. Dip a stiff scrubbing brush 
in turpentine or kerosene and brush out the 
clogging gum and pitch. Some papers can 
be cleaned several times.—E. P. Alexander, 
Jr., Plymouth, Mass. 


Repairing Leaks in Plywood-Boat Hulls 
Wuene joints in the hull panels of ply- 
wood boats develop a leak, flow thinned 
marine glue into the opening and refasten 
the joint new screws driven into new 
holes. Damaged areas of plywood hulls can 
be repaired by cutting them out and fitting 
a “dutchman” or filler block of plywood of 
the same thickness. Back the patch with a 
larger piece. Use glue between the dutch- 
man and backing and fasten with screws. 


GROEANS WAR SURPLUS SPECIALS 


LOGAN HEAVY DUTY 


oe. CENTRIEUGAL PUMP UNIT 


S THAN 1/, PRIK 


‘GENERAL MOTORS-ALLISON 


cCenTenrucat PUMP 


NEW! STATIONARY OR PORTA’ 


re Welder: 


250 AMPS. MODEL 252 


a Ot Sate SE SS 
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Sands, 
Cleans, 
Smooths, Polishes Electrically | 


Designed. for industry, for professional | 
work, this light, beautifully balanced, 
\Sander is rapidly 
some. appli 


will quickly ‘remove old paint, | 
Shamed down Yo the bare wood 


fend 
hs oF with Lambe we 
fy polish fine furniture, 
ba funesaves anda! Im design, con: 
cy it ja today's finest sander regard. 


Write for Catalog 


iy MANUFACTURING CO. 
Sand Ave., Cicer 


white tape 
made 


‘The new “Evans White-Tape" has ~ 
everything you'll find in tapes cost= 


jow-white blade with bold, legible, jet-black numerals 
graduations. Graduated in 32nds for first 6 inches. 
sturdy die-cast case heavily chrome-plated, calibrated for 
quick reading inside and outside measurements. 
blade 14" wide made of finest high carbon steel—tempered 
-Bonderized—enamelled—baked. 
(blade replaceable in seconds—without tools—without even 
opening case. And Evans replacement blades cost far less. 
‘@ every “Evans White-Tape” is unconditionally guaranteed. 
cclusive Evans automatic brake gives smoother push-pull 
ion with absolutely no “creeping” of tape into case. 
inderside is white, too. Mark with ordinary pencil, re- 
move mark with flick of thumb. 
@unheard-of low price*: 10-ft. $1.49; B-ft. $1.19; 6-ft. 986. 
and Canada, 


ices higher in far west, 
Sold only through retailers. 


Beate co. 2 
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Giant Pipe Siphons River Water 

Tue 25-foot-diameter pipe seen above 
crossing an eastern Washington canyon is 
really part of a giant irrigation canal. The 
Soap Lake Siphon carries over 4,000,000,- 
000 gallons of water daily from the mighty 
Columbia across the Lower Grand Coulee to 
bring life-giving moisture to over a quarter 
million acres of once-arid land. The walls of 
the concrete pipe are 23 inches thick and are 
reinforced with quarter-inch steel plates. 


Pad Protects Gardeners’ Knees 

Garveners would be less likely to have 
sore knees if they had this Kneel-On apron. 
A foam-rubber pad is attached to the bot- 
tom and snaps up out of the way when not 
needed (left). Large utility sections and 
smaller pockets hold tools and supplies. 
Made of washable burlap by Paul Products 
of Portland, Oregon, it sells for $3.95. 


WOH SPEED MORSE TAPER SHAME DRILLS 


L 


te 14", 


$70" Value. 


tot. 
Priced 


SLITTING saws 
SEF 7, Ditterant 


i SPEED mano tars 


HAND REAMERS 
SET 10 Different Size 
9M Hand Reamers from 


SEE, Ag Dimereat pes. ae 


eal foe 6° eg 


BRAND NEW GRINDING WHEEL SET 


GEAR BOX BARGAINS 


URPLUS MACHINE SHOP TOOLS AT PRICES YOU CAN AFFOR 


T&T TOOL 


221 W. SECOND 
TULSA, OKLA 
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WAR SURPLUS siésiis 


RIVET Universel type, case hordened tips. Set of 
dis will head up any brasier or round bead 

By, SETS fiver from Mu" to 14" With adopters for oi 
hand wie, All new...cos! Government 
plate 15 piece st, wt, 2 x, $5.00 


INSIDE MICROMETER 2" to8” 
Precision made of tol steel. Hardened fips 
1s. One Yh” space 

with cove. $6.95 


‘Advanced OIL RE-REFINING fiter 


FOR CARS, TRUCKS, 
© DusEs 


Chiome ish. Comple 


Page eres 


"gos hericoi 
Selity Ott Yims! 4 


“*RECLAIMO"™ 


fmt toy, Peg growed 
‘and potted lores Overall 
ath 8¥ inher. Deagned 


ond SndgeTotation 
'Xops Phocunt of hes tee te 
| MAINTAINS vince, ELIMINATES Serges 


FREE 32-PAGE BOOK “OIL FACTS” (with bono 


4508S. Logon, Dept, 5-4, Lonsing, Mich. 
POWERFUL! PORTABLE! POCKET-SIZEI 


BULL 
HACKSAW 
only $495 


Fics any 4" electric drill or drill press. Weighs only 11 028.5 
small in size—casy to carry, easy t0 use, 2-t0-1 ratio of drill 
speed t0 saw speed for exira power! No gears, no bearings 
‘othing to wear out, Full chip clearance on any wood, metal 
or plastic stock up to 44”. Powerful, portable, pocket-size— 
& suse for every home ceafisman, only 84.95. 

LIFETIME GUARANTEE: At any time, we guarantee to put 
this tool in perfect working order for a handling charge of 75c. 
BERTRUM H. ENGINEERING & SUPPLY CO. 


| 3121 Main Street Kansas City, Mo. 


NEW | 
POWER 
TOOL 
UNITS 
Amazing 
Values | 


PALMGREN "HODB-E" Re 
Ideal for Model Parts or 


Write for . 
Details ee 
EMRICK, INC., 241 Clinton, Kalamazo 


AMIC. 
OU cHaRceD 


DOES WELDING, BRAZING, SOLDERING, CUTTING 
ReSthepes, recon Bult heavy uty transformer welt aa 
able for home, farm, or shop se. Doss work you'd expect from 
outlier machines, EASY TO OPERATE” Do capert work, follow 
Simple instructions Works on tron, stee, bras. brorie. alumina 
nd other metals: Operates from any properly wired 110 volt 30/60 
Sycle AC ine Save time, Make money Build or repair auto, home, 
Erm or shen equipment for youll ang otberein sare ofall 
lime Comes complete Ready-To Operate. Order today for 10 da 

tial ow money hack fuarantee or write for Free Particulars 
25rd St. Cheapo 16, 


DYNAMIC WELDER CO., Dest. D3-DBE, 
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with the “Yankee-Handyman” 
No. 2H Ratchet Screw Driver 
Handy a hundred ond one ways 
‘cround the home, on appliances, 
fixtures, etc., this “Yankee-Handyman” 
No. 2H Screw Driver makes quick 
work of tightening of loosening small 
screws. Famous “Yankee” positive 
ratchet action. You can drive . . . draw 
fast with a No. 2H "Yankee-Handy- 
man", Measures just 434" overall. See 
this ond other “Yankee” time-saving 
tools on display at your local dealer's. 
orth tees, Mie. C2, 841 West Lehigh 


‘Ave,, Philadelpht 
STANLEY) Ops wont. 


NORTH BROS. MFG. CO. Iphia 3 


SPECIAL OFFER—Only 10¢ 
'50-Page “Toolsand Rules” Book 


"Only 108 
THE L. S, STARRETT CO. + ATHOL, MASS., U. 5. A. 
SHEET ee BRAKES 


DO MORE PLANING JOBSST 
WITH LOW-COST BELSAW 


AMAZING 42.1¢-1N. PLANER Dove All Ordinary. 
‘Rabbeting, 


Digo0 


‘Provides areachments for Jorn 
Tongue, Groove. Matching, 


oe 


= 


Salase Euivet porte tor Puiling & steering 
bie" complete Wit or Separately: 


The black 
head with 
the red 
hondle 
acluively 
iUMB 


cial analysis stee! 
head — shock is 
absorbed by the 
second growth 
hickory handle. 
The split in the 


grips nails with 
stubborn strength. 
Your Plumb 


is FIRST in Quality 


MAMMERS - HATCHETS = AkES - FILES 
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AMAZING TOOL BARGAINS! 
ALL BRAND NEW MERCHANDISE 


> SURPRISE aS 


12 MINIATURE CUTTERSS 


FOR CUTTING WOOD, PLASTIC. OR METAL 


at 


190. 


BUILD Swe TILTING ARBOR ‘SAW! 
6 


Sirk Srcrne for FREE aesertotive: 
GHLLIOM POWER TOOLS 
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A Natural For Mr. Fixit 


VISE- GRIP 


uch so easily. LOCKS to the work 


Vorks in close quarters—no 
djustable End-Wrench, Pi 


Order From Your Dealer 


PETERSEN MFG. CO., Dept. M-4, DeWitt, Nebr. 


TELESCOPES 
Big Bargain 
Catalog Free 
BROWNSCOPE Co. 


Swe or . Heavy’ Work 


| HOLD-E-ZEE, 


Big ARC-WELDER "zero 


The Original 


UTOMATIC GRIP 


SCREWDRIVERS | 


Hold, start ond set up 
unhandy places. Gripper 
released by SPRING ACTION, slid- 
ing up out of way when notin use. 
Highest quality throughout. 

eww Hladels FOR RECESSED 
HEAD pone i) ic) 


MAKE MONEY save Q ways WITH THE 
SAVE MONEY Gb motors” "SCOOTERS 
BUY 


SUPERSHOR; 


DRILL PRESS 


BUY SMART — $79 95 


FACTORY TO YOU 
SUPERSHOP offers you a lifetime 
{profit 


¥3L002$ YOLOW SNOWY 1SOW S.aTHOM 3H 


Ball “bearing, solve commercial transportation 


Big capacity. 15 d 
Money back guarantee. Mail posteard 
for FREE catalog, 


1. Automatic clutch, special heavy duty 
tires, dependeble heavy duty brakes, Croises oF 
40 mph, over 85 miles per gollon, An easy-tiding 


222 Yotes Ave. 
POWER TOOLS, INC. JPR DRONIIN 


Cushman saves time, money, worry! WRITE TODAY 


WRITE FOR FoR FREE FOLDER AND 
RIDER-AGENT 


EASILY 
QUICKLY « 


‘wired 


Fe // 
ise, SK 


Tori AS. ror Bie: 
Make’ ‘um 


OUR-WAY, WELDER, COMPANY’ Dept, F3:D0 
B00 Se wlan avers Cnlengs 


BRONZE “FOUNDRY 


Schools and Home Workshops 


ake your own castings of alumn- 


Kansas City. Free 


KANSAS cy ‘SPECIALTIES CO. 


= Ps at 144 PAGES 

DRILL PRESS OWNERS 2 peLiveny 
mae i 
ma 


ueERe’s 1 roo. wits 5 pIsTINCT USES 


THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 


Finest preci 
ship— time-saving, money savin 
World famous Barron Orit 


with your 

{atle exclusively designed tools —and save 

2oaK ‘owners have bought on our liberal 10 day 

{ull money back guarantee. Order. or write for catalog. 
IN TOOL CO. 
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PRESENTING THE ONLY SANDER With | | | EVERY ELECTRIC DRILL 


POWER UNIT GUARANTEED as 
AU During Your Ounershife 


AGAINST BURN-OUT . . . or REPLACED 


srucny O = 


SANDER-Pousue MASSAGER 


MOTOR, 10 sandpapers, 
dealers. it Hone nent, se 


Syncro Corporation, Dept. G-41, Oxford, Mich. U.S.A. 
_ 


Your Own 


It's easy to sharpen any tool POWER Tawi MOWER 


«+. on the right 
WNORTONY 


ig cover ante a 
avs Seaciemmnres 
fcr 


CUTS BETTER» COSTS LESS! Accurate, 
fast; cuts smooth holes in hard or 
ood. Chrome vanadium steel 


} 
's the fine INDIA® Gouge 
outside curves that ROBERT H. CLARK COMPANY « Beverty Hills, California 
ye YOu @ razor ‘edge on any gouge OBERT = — iss ~~ 
or einer eureon me tel“ just one of ASSEMI YOUR OWN 
eral NORTON ABRASIVES stones that a1 
must in any shop—stones thet are prefiled | EAWY DUTY 
with oll at the foctory to save you fime an TRANSFORMER 


give you far better edges, WELDER 


Seve $41.00 — This —— Way 


19. 
GUARANTEED. At your dealer oF 
write 


ONLY 


$1895 


F.0.8. Quincy 


‘Send for "HOW TO SHARPEN" 
Contains 32 pages of illustrated 
structions on sharpening. Send 
fo Dept. PS-4, 


BEHR-MANNING 


TROY, N. ¥ 


6.0.0. ‘iton 
‘check or ‘money-ordet 


ALSO MANUFACTURERS OF COATED ABRASIVES —— rs Essay Mfg. Co., Quincy 69, Mass. 
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RUGGEDNESS, SAFETY and CONVENIENCE 


Offers features you'd expect only on models selling for much 
more, including: Duro ball bearing blade guides sbove and 
below table, that keep blade running truer and smoother; 
cast one-piece wheel guard thar unlocks quickly for blade 
changes; heavy castiron extra rigid frame; double trunnion 
table supports; rubber-tired disc wheels mounted on needle- 
type bearings—and many other features. 


3 MODELS TO FIT ALL BUDGETS 
15° band 


Remsen) incorporate special DURO. features that 
= : x ‘mean extra band-saw value for you. 
al 


RO METAL PRODUCTS C 
N. Kildare Ave., Chicago 39, Il 
‘me: Full details about the new line of Duro 


one Bate 


When Writing To Advertisers 


Please Mention Popular Science CELLAR 
WALL % = 
LEAKS 


Smooth-On No. 7 Iron Cement 
stops your cellar wall leaks. You 

can apply Smooth-On No. 7 with a 

trowel or stiff brush, to cracks, 

holes, porous spots or seams in 

concrete, brick, stone walls or floors. This effec- 
tive Smooth-On Cement will stay in place, 

it expands slightly as it sets. You can also use 
‘Smooth-On No. 7 to stop leaks in cisterns, swim- 

ing pools, troughs, fountains, septi 
Use it t00, to seal openings where piping passes 


through walls. Sold in 1, 5, 20, and 100 Ib. sizes. 

REE nerair nanpnoox 40 pages packed with helpful 
Cee rier ept gt cond Se ase tp we 
ge pepe ar 
AS eit tae 


SMOOTH-ON MEG. CO., Dept 53D 
570 Communipaw Ave., Jersey City 4, N. J. 


Do it wilh 


SMOOTH-O 


NO. 7 IRON CEMENT 


7 . i ELECTRIC Co. 


438 W. JUNEAU AVE 
MILWAUKEE 3, WISCONSIN 
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MILLER!'}C2//: 
Presente The Big 3 


co 
ee oe 
purpor® 
WARY HOO an 
= ae 
ane Wo 
0) 


cur’ 


5 


Each Bit 


SAWS, CUTS, BEAMS, 


MaheUn-Oun om ROTARY TYPE 
POWER MOWER 


THIS IS NOT A KIT 


your electric motor or gas 

engine. Concealed blade 

safety, 3 cutting heights, 1%’ 
to 3%". Ball bearing rubber 
tired wheels. 187 cut. Cuts 
to within %" of sidewalk. 
Weight 48 Ibs. America’s 
Greatest Power Mower 
Value, Order Nowg fl 95 


Shipped F:0.B., KC. 
Send check or money order 


meters. 
ATLAS KEEN MOWER 
isr-4 J 


KANSAS CITY, MO 


229 $.W. BLVD. Dept 
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NEW TRIPLE WINDOW CONVERTIBLE TOP 


WHITNEY & 


co. 
CHICAGO 16, ILL 


IGNED FOR THE 
HOME WORKSHOP 


2 | gees dar ott bre 734 t 
aa 

i THE WILL-BURT co. 

Orrville, Ohio 


& STOP oo { 


Only 8°: + 10% tax 


Send 
[ Order, Send C.0.0. 


WELLWORTH 
Air Compressor 


For Farm and 


E OUTFIT. CSmeever,sremre tank ale 
20-1 ove, pop abe, cooper tbing with A 

brats fared tines Yor scmetinecomprener to SOQ4P-OO 
tank, evar os and 3 nipples COMPLETE 

Outer, we30 all Bra ew 

Equirsitnr Lures commne: 


RED Seal. CONTINENTAL 
GAS ENGINE 


wd ely 


GENERATORS 


tol arip handle. Takes up 390,$9,.780, watt; A.C, 130-120 vol 


t. Weight 8 foe 
Eat price $1.00 Brand mew 832° 


WISCONSIN GAS ENGINES 


at a big saving! neck 
Png ws, 18 toe 95 SS 
ice!$90'00, 0: $7 G00 . iat Bah ison tm 


Eelam t72t, ee | 
ns Hus 98550 AUTOMATIC COMPRESSOR UNIT 


ATALOG 
ees | vaan 5, state st 


= Go after WELDING jobs that Pay Big Money ! 


DEPT. B-4 
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NOT ONE-NOT 12-BUT 
40 DIFFERENT CUTS! 
wy 


ANNOUNCING 


(rer 
DADO SAWING WASHERS 


Multiply the uses of your 
circular saw with sensationally improved 
Warren Dado Sawing Washers! Make smooth, 
parallel dados or grooves in 40 different 
widths with your w blade! Dial 
the width with Micromatic adj 
four simple washers — precision-made in 
matched sets. Does not bend or warp blade, 
no gadgets to get out of alignment, strength 
‘as blade, No burning, chewing—no sand- 
ing. Four sizes 12", %s 4". pore 
lar saw arbors. See your dealer or seni 
pon today—ABSOLUTELY GUARANTEED! 
NO INCREASE IN PRICE! 


WARREN DADO SAWING WA WASHERS CO., Dy 
70 Medbury, Detroit 2, Mich. 

1 enclosed (check oF MO.) $4.95 for one set of NEW 

Warren Washers. My arbor size is 1%" CJ" 

| C¥" Cit", CSend free booklet. cnuse rman 


1 Nome. 


4 


‘Ask Your Hardware Store for 
FULLER’S 
Unbreakable Amber Handle 
SCREW DRIVERS 


America’s mest popular line of moderately. 
priced screw drivers! Wide range of sizes, 


place threaded nuts and lock 
washers in repairing all types 
‘of metal, wood, plastic prod- 

ucts. Over 100 parts 

for only $1. Send cash, 

money order, check— 

‘no stamps—no C. 0. D. 


TINNERMAN PRODUCTS, INC. 
(opt 15-4, Bex 668, Clraand 1, hia 
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WELDING 


FOR PROFIT OR PLEASURE 
60185. oF READY MADE PARTS 24 


BUILD YOUR OWN ,¥%,, &<S 
HEAVY DUTY WELDER "3°" 


oF Add to your prevent 
‘Repair Business 
SHARPEN DULL PIPE WRENCHES 
PIPE TAPS & DIES 
“GUM” CIRCULAR SAWS 
Write for Information 
e 4. ©. MOORE INDUSTRIES 
0X 8.276, Fredonia, Pa. 


= M Start a NEW BUSINESS ! 
= 4 


BUY U.S. 
SAVINGS BONDS 


FIX IT WITH EASY TO USE 


KESTER METAL MENDER 


GENUINE TIN-LEAD SOLDER 


Write for 
NEW FREE 

16 page booklet 
fon SOLDERING 


KESTER SOLDER COMPAR 
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ly improved 
woodworkig 9 calculator 


answers countless questions 
peeds jobs! 


Here's the improved 
cure Calculator with 
more information on 
lumber, nails, concrete mixes, 
painting materials, etc. Con” 

venient... . simple to read. Just set 
dial for nail specifications, to 
convert linear to board feet, find’ bit 


sizes for screws, compare character- 


istics of wood, 6” diameter, ily var- 
nished card-board, printed in three colors. 


Altes Gkavan tool only 25% 
GREENLEE “_ 


iene 4 arnt SS has | 
Sorinae 


Eno i 25. Send your “Handy Cater 
5 retare a 
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Here are the 
jobs you can do with this machine: crosscut, 
rip, miter, compound miter, rout, tenon, 
bevel rip, plow, joint, bore, shape moldings, 
and cut off and dado in one operation, It's 
made in eight models by the Master Wood- 
worker Manufacturing Co., of Detroit. The 
smallest is operated by a #-hp. motor. The 
largest one is run by a 7-hy 
Prices run from $240 to $850, 


Guide for Portable Electric Saws. This 
guide converts a portable saw into a preci- 
sion tool that accurately duplicates cuts. 
With it you can miter and bevel miter, 
crosscut and bevel crosscut, rip and bevel 
tip. By use of extension rods, the unit can 
be set up to cut large panels. The guide is 
manufactured by U-Bee Sales Company, 
of San Francisco. 


Air Operates Spot Welder. Both your 
hands are free to handle the work when you 
use this welder. Foot pressure on the pedal 
at right of the stand closes the contac 
Toe pressure from the same foot then trig- 
gers the spot weld. Air at 30 pounds pres- 
sure is required. Sun Heating Co., North 
Hollywood, Calif., is the maker. 


mL 
e 
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Milling Attachment for Dri 
bracket clamped to the column supports the 
cutter spindle of this milling table where 
support is needed most—close to the cutter. 
The bracket can be swung out of the way 
when not in use. The bronze spindle bear- 
ing is adjustable for wear and has an auto- 
matic oil-feed system. Waterborg Machine 
Company, of Racine, Wis., is the maker. 


Get Your Power KING Saw 


“America’s Finest 8” Saw Value” 


SS 


Kinc 
8” TILT/ARBOR 
SAW 


BIG! FAST! RUGGED! ACCURATE! 


Steel is scarce! Don't delay a day longer in buying 
a good, dependable power saw for your shop. This fine 
Power King 8” tilt/arbor model is today's outstanding 
buy. It's priced low, has every feature you need for 

factory-quality” work in your home shop. Pays for 
itself on shelves, cabinets, cupboards, furniture, home 
repairs 


7” TILT/ARBOR 
SAW 


onty $4475 


F.0.8. Kalemexoo, 
Mich. Price includes 
tome os cbove, 
less moter. 


“KING OF THE 7” SAWS” 


No other 7” saw even close 
to this value! Big capacity — 
big saw features — yet priced 50 
low it pays for itself on one or 
two projects alone! Fast, accu- 
rate, lasts a lifetime. See these fine saws today at your 
Power King dealer's, or send postcard for details. 


ATLAS PRESS CO. (gg 
225 N. Pitcher St. » Kelamaxoo, Mich. \==>> Qt 
ead 
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WTA MagneKit 


Here's a special set of 3 
top quality tools that 
will do just about any 
GRIPPING job that 
‘comes along. Having the 
RIGHT tool speeds the 
task, improves the result. 

‘And to keep ‘em handy 
and always in sight — 
UTICA’s amazing Mag- 
netic Holder. Holds up 
to 13 pounds of tools. 

‘A wonderful gift for 
‘any home owner, hobby- 
ist or workshopper. 


NATIONAL HARDWARE 
(WEEK—APRIL 12-21 


among them the Utica 
‘Mognekit—an outitond- 
Ing valve at only $5.85. 
Bovght separately, the 
Hams would cout $7.24, 


Utica Drop Forge & Too! Corporation + Utica 4, N. Y. 


row “Toots, 


YOU can Fite 


oes" OREGON SAW CHAIN CORP. 


a 17th 


Portland 2, Oregon 
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%« New Tools 


New Punch Press. This four-ton press has 
a 12%” throat and a 400-Ib. cast frame. An- 
other feature is a drive dog built into the 
clutch collar instead of a slot in the crank- 
shaft. This was developed to eliminate 
weakening the one-piece shaft by deep mill- 
ing. The trip mechanism lets the operator 
shift from single to continuous operation 
ithout stopping the press. The maker is 
Kenco Mfg. Co., Los Angel 


cle Cutter. The size adjustment on this 
tool works on the screw-thread principle, 
allowing accurate setting to any hole di- 
ameter within the tool’s range. Maximum 
hole diameter is 4” for one model and 6” 
for another model. The Precise Measure- 
| ments Co., of Brooklyn, N. Y., is the maker. 


This one 
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Jig Sharpens Jointer Blades. In use, the 
jointer knife is placed in a groove in the jig. 
This holds the knife at the proper angle for 
sharpening. With a cupped grinding wheel 
chucked in a drill press, you just pass the 
jig under the wheel several times to sharpen 
the blade. The knives are accurately rein- 
stalled in the head by the use of a gauge 
built into one end of the jig. The unit, in- 
cluding grinding wheel and arbor, is priced 
at about $13 by the Hartmeister Manufac- 
turing Co., Denver. 


Gooseneck Coolant Spout. This spout is 
adjustable to any position and it will stay 
in place without support. It eliminates leaky 
pipe joints and swivels and it can be easily 


switched from one machine to another. The 
manufacturer is the J. N. Fauver Company, 
Inc., of Detroit. 
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RAapn-on 
gear pullers 


boost earnings for thousands 


Save hours of mean, hard work! Avoid broken, distorted, 
battered, burred, ruined parts! Do better work quicker, 
with eary-action Snap-on Gear Pullers, favorite professional 
“taker-offers” in thousands of shops. 
They'll ease off ‘most any keyed, 


RORPAST, BARY: splined, pressed, sweated-on, shrunk- 


RE OVA OF 
er gl Erp ig Spee 


Hobe parti! Save time! Build a reputation 

for skilled, professional work! Snap-on 
Gear Pullers are beautifully made, of 
ith alloy stecls—varied sizes and 
rpee—amall, medium, large (4%, 8 Yr 


Seorings inch spreads) up to 2040n power— 
King Pi screw, slide-hammer and combination 
ene fccaene|troer ride choles of er, mdapsor, 
pieced fatachments. If you are a user of 
Roces’ , _ [aualicy tools, send for free 104-paye 
Steering Whestt Jcatalog. Snap-on Tools are not sold 
Tere’ dt | in stores. Buy from your Snap-on man 
Outboard Fiywheels [or order from factory. 
SNAP-ON west 
‘TOOLS tan 
CORPORATION 
8060-D 28th Avenve Co) 
Kenothe, Wisconsin 
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POPULATION of the U.S. is estimated 
now at I53,000,000--2,000,000 more 
than when the census was taken last 
April. The death rate last year was 
the lowest ever recorded--about 9.6 
per 1,000 population. But motor 
vehicle fatalities rose from 31,500 
in '49 to 35,000 in '50. Nearly as 
many Americans have now been killed 
in auto accidents as in all the wars 
that this country has ever fought. 


THE WINNER of the 1950 Wright Aero- 
nau ‘rophy, Grover Loening, an 
engineer and inventor, expects the 
1970 airplane to "cruise 1,200-1,500 
m.p.h., be externally much quieter, 
land almost vertically, be built 
largely of titanium, have an aux- 
iliary engine for taxiing . . . have 
landing gear suitable for eit 

land, snow, or water . . . and above 
all . . . be fireproof in crashes." 


TETRAETHYL LEAD, which now must be 
conserved for defense needs, will be 
produced by a new continuous process 
in a plant being built by du Pont. 
It is expected to help meet the de- 
mand for high-octane fuel... A 
PILL to turn water into champagne 
has been patented by a Frenchman. 
It is a capsule of sugar and bicar- 
bonate of soda containing alcohol. 


JET-PROPULSION principles apparently 
are applicable to stationary fur 
naces. Researchers say that heat 
may be released faster by a series 

of detonations than by combustion. 

They are designing industrial fur- 

naces in which gas will be exploded 
rather than burned. 


POWER-LINE engineers trying to de- 
velop 500,000-volt lines have found 
that rain, sleet, and fog are for- 
midable foes. Up to 80 times as 
much power may leak away when a "wet 
blanket" covers such a line as does 
when the weather is fair . . . COAL 
BURNED UNDERGROUND is a feasible 
source of electric power, say Bureau 
of Mines experts who have been doing 
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it experimentally in Alabama. . . 
A PIPE LINE for coal is to be buil 
in Ohio. The coal will be crushed 
and pumped for 17,000 feet through 
a l2-in. line. 


TELEPHONE POLES now are being made 
wildly radioactive. The movement of 
preservatives in the wood is being 
traced with hot atoms of strontium 

--in the hope that ways can be found 
to make the poles last longer. . . 
HIGHWAYS will soon be studied simi- 
larly. Rutgers engineers have found 
a way to measure the density of 

soil beneath paving with a cobalt 
isotope. 


MOST TV SETS made this year will 
have "intercarrier" sound systems-- 
one intermediate-frequency system 
for both picture and sound. RCA and 
Du Mont, however, are sticking to 
the more elaborate separate-channel 
syst RCA expects to reduce tl 
amount of cobalt in a TV receiver 
90 percent by using trostatic 
picture tubes and redesigned loud- 
‘speakers. 


THE COMETS, Britain's new jet air 
liners (PS, May '50, p. 98), prob- 
ably will fly mail from England to 
India before they haul passengers. 
They will fly about 200 m.p.h. 
faster and 15,000 ft. higher than 
most of the big air liners now being 
used . AN ATOMIC ENGINE for an 
airp. is being designed now, pre- 
liminary research having indicated 
that it is feasible. 


THE AVERAGE CAR now costs its owner 
$861 ~a8 compared to $815 a 
year ago--American Automobile Asso- 
ciation figures indicate. That in- 
cludes, insurance, depreciation, 
gas, tires, upkeep, etc... . A 
PLASTIC SEPARATOR developed by Exide 
is expected both to conserve scarce 
materials and prolong battery life 


The Sditors 


That “cushiony” feeling lasts far longer—with Marfak 
chassis lubrication. Marfak is scientifically compounded 
to resist jar-out and squeeze-out. It clings right to vital 
chassis points when the going’s wet. Marfak lasts 1,000 
miles or more! Today, get Marfak lubrication from 
your Texaco Dealer, the best friend your car ever bad. 


THE TEXAS COMPANY 


MADE HIS CAR RIDE SO CUSHIONY HES SPOILED” 


@ 


Texaco Products are also distributed in Canada and in Latin America i 


TUNE IN . . TEXACO STAR THEATER starring MILTON BERLE on TV every Tuesday night. See newspaper for time and station. 
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For Better Machining 


[ Whether you are doing production, maintenance, service or ex- 

perimental work, you have need for South Bend Lathes. They 

| produce better machining efficiently — especially when close 

| tolerances are specified. Consequently, their use often results 

in appreciable savings in machining costs. And, being reason- 

able in price, they do not require heavy capital investment. 

South Bend Lathes are your best buy. They’re designed 

ay right — built right. Check coupon for complete information. 

Precision Lathes Avilding Better Tools Since 1906 

., SOUTH BEND LATHE 


SOUTH BEND, INDIANA fe 


16" x 6’ South Bend Toolroom Lathe 


Swing: 16%" over bed, 9547 over cross slide, Collet Capacity. . « 


SPECIFICATIONS . poets Anrt pamper see 
OF SOUTH BEND Le Mane Mma ann ort, ser 
16” LATHES +25 10770 c.p.m. Threed Cutting: 48 R.H. of LH. 
RUT Lem  “ehche i 224 per ich 


Send Information Checked: 


igesecomea 
| Ow auecsnree 
[Cheam arracuments enc Lathes Hoos carats Cl peu Meesses C1] sencn suarens | 
ie 4 
| 1 
i I 
I City. Zone. Stote. 1 
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SAVE GAS ..Up to 1 Gallon in Every 4 


(Reg. U.S. Pat. Off, International Copyrights & Patents Secured) 
(measures miles per gallon) 


Up to 35 Miles Per Gallon 


Mile-O-Meter is « gasoline mileage gauge os well ax 
motor fune-up inditater, very impertont ia funsing 
‘Sconomically., ~ SURE ACCURACY 
Fits 
Carburetor smd 31 0 

 Peoior 

ca 

pectetbe nooded. 
age, book included. 
fsa 
Send for yours, today — Mile.0-Mater shi 
= mosey Rece,gverenee sia ae, 
Bastard Medst ube = = + + $9.75 pa. 
Fed. Tex Incl. 


Mile-O-Meter will tall you how to correct the 
‘engine condition. 


Don't Delay 
Order Today 
For 
Immediate Delivery 


where you 
ai fuel. 


2, PERFORMANCE Available in Car 


Mile-0-Mete 


In Canada 


S17.95.Ppd. $11.95 


How's the 
MontTAMOWER 


NO AGENTS 

NO DEALERS 

MontaMower Distributing Co. Sales and General Offices 

PS. 14 KEELER BLDG., GRAND RAPIDS 2, MICHIGAN 
Gentlemen: Without obligation, kindly send me completely 

erature, price, guarantee informal 


your amazing “Try it on your lawn’ 
Approval Offer. 


NAME. 


AppRESs—___ 


ere > one: state ioe 


